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Page 1 27, line 31 for ‘ products in 1933-34 was 32 ■ 3 crores ’ read 1 products in 1933-34 
was 13*2 crores ’. 

Page 127, line 32 for * figure was only 12 • 9 crores ’ read * figure was only 12*1 crores’. 
Pago 401, Table I (a) Ratio — slrawlgrain Column 5, against c Treatments ’ for 
* 0-1*0785 * road ‘ 0*0785 ’ and against ‘ Error ’/or * 1*3957 ’ read ‘ 1*3957 
Page 402, Table I (6) Stand, Heading of column 5, for h log read \ log 6 

[ M'.S. -I ftL8.1 

loo j Lior J 

Page 403, Table I (c) Analysis of variance ( Unit — 1 oz.), Heading of column 5 for 
4 log read 4 log 6 
(MS.) (M.S.) 

Pago 403, Table I (c) First picking, Heading of column 5 for l log read k log 0 

PMS.-l FM. S .1 

LlOO i LlOO J 

Page 406, 3rd line from the bottom for 9 read 19. 

Page 549, lino S for “ Cake ” read “ Ho cake 

Page 553, line 11 for “ Bose, S. (1933). Unpublished work ” read “ Bose, P. E. 
(1933). Modem Review, Vol. L1V, No. 2, 1933 ”. 
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A DVERTISEMENT. 



[a 1 personally believe In Freezlte be- 
:ause It is undoubtedly the most efficient 
and trouble-free form of refrigeration for 
ill purposes and, If properly used, Is also 
the most economical. 1 believe that 
solid Carbon dioxide in the form in which 
we manufacture it, will open tremendous 
possibilities of profit to India as an agri- 
cultural country. Today crores of maunds 
of agricultural produce, which form the 
wealth of the country, are going to waste 
owing to lack of proper means of refriger- 
ated transport, with the result that Indian 
money is going out of India to import 
these very articles, which she herself 
grows in abundance and destroys. Free- 
zite is capable of remedying all this. 

(6 Solid Carbon dioxide has been of 
immense advantage in many fields, both 
household and commercial, in other 
countries, but nowhere in the world are 
- advantages more obvious nor is its 

Ion more urgently necessary than 

the co-operation of all who have 



the interest of agricultural India at heart, ] 

I believe that a system of refrigerated i 
transport can be established with Free- 
zite, second in efficiency to no other in 
the world. Apart from agriculture, the 
manufacture of aerated waters, commer- 
cial refrigeration both for storage and 
transport in the Iron and steel industry 
for expanding and contracting metal for 
cleaning wool and in many other ways 
too numerous to mention, Freezite can 
be used with advantage. 

(d) 1 and the Directors of my Company 
are anxious to co-operate with Govern- 
ment officials with a view to improving 
Refrigeration and Refrigerated Transporl 
throughout India. All our experience 
and work is at your disposal at any time. 
I ask you to write to me personally so 
that I can send you complete information 


JAIVES SPEAKING ON BEHALF OF THE DRY ICE CORPORATION OP INDIA. LTD„ 
Oadell Rond. Dadar, BOMB A V. 
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EDITORIAL 


THE ALL-INDIA CATTLE SHOW, FEBRUARY 1938 

Tire 1937-3S season will be a notable one from the fact that for the first 
time an All-India Cattle Show was organized, at the Irwin Amphitheatre, 
New Delhi, alongside the Annual Show of the National Horse Breeding and 
Show Society, Though the time available for organising such a show was very 
short, cattle from most of the important breeding areas were on view and created 
a great deal of interest not only among cattle breeders but also among the 
general public, many of whom had previously no idea that such beautiful 
animals ns they saw paraded in the arena could be produced anywhere 
in India, 

Some important breeds were unfortunately not represented, but particular 
mention must be made of the outstanding display of Hariana, Hissar, Hansi, 
Sahiwal and Dhanni cattle and Murrah andNili buffaloes which was organized 
and sent up to the show by the Veterinary Department of the Punjab and 
of the following representative exhibits which were sent up by Indian States, 
viz., Red Sindhi, Malvi and Nimari cattle and Murrah and Jaffarabadi 
buffaloes from Dliar State, Bhagnaris horn Kalat, Girs from Junagadh, Rath 
and Mehwatis from Alwar, Deonis from the Nizam’s Dominions, Nagoris from 
Jodhpur, Amritmahals and Hallikars from Mysore, Mehwatis from Bharatpur 
and Kankrej from Radlianpur State. 

Inevitably, in such a huge country, considerable expenditure is involved 
in bringing such a representative gathering of cattle together, and a good 
deal of suasion was needed in some cases to induce owners to permit their 
animals to come. Village owners, always suspicious of innovations and the 
intentions underlying such a proposal, were not at first willing and all sorts 
of misfortunes were predicted : disease would be rampant, distracted bulls 
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would be a serious danger to the public and the appearance of the Viceroy s 
Bodyguard in scarlet would so infuriate them that the Viceroy himself 
would be m grave danger of his life None of these dreadful things happened 
however no case of contagious disease or serious illness occurred and the 
provision which was made for isolation and treatment of cases was little used 
except to isolate all animals onamval , the hulls behaved as perfect gentlemen 
should and the Viceroy was able to arrive and depart m appropriate state 
and to closely inspect outstanding representatives of the different breeds with 
out the slightest danger His arrival m state and visits to the cattle show 
ground in fact gave photographers wonderful opportunities of securing most 
interesting and informative photographs which must be of great value to all 
who are interested in Indian rural life and beautiful cattle Standard photo 
graphs against a black background marked in C in squares, were also taken 
and will be issued as a supplement to the special bulletin which was prepared 
by the Animal Husbandry Expert of the Imperial Council of Agricultural 
Research for this show, giving a bnef survey of the different breeds Moving 
pictures of the pageantry of the Viceroy's arrival and of the parades and show 
yard were also taken and will shortly be exhibited, which give a wonderful 
impression of this unique show, in its beautiful setting among some of the most 
impressive examples of Indian architecture of past centuries It seems certain 
that such a striking picture cannot fail to appeal to a very wide public, all over 
the world and to give Indian cattle the widest possible advertisement, and that 
the grant of funds from the Government of India which made the show 
possible was amply justified 

But to provide for the needs of such a variety of cattle and their attendants 
from all over India a great deal of arrangement and forethought was neceg 
sary In addition to the provision of the usual judging nngs with accommoda 
tion for the public and trade exhibits, suitable food and accommodation for 
over 400 ammals and their attendants of different creeds and communities, 
had to be supplied, from ten days to a fortmght, and not the least difficult 
matter which the Secretary had to attend to was to provide food for animals 
which were not accustomed to the fodder commonly fed to cattle in northern 
India Provision for isolation and for veterinary care of sick had also to be 
made, and camp for the officers m charge and kitchen, and feeding, accommoda 
tion was provided as well as suitable food and proper sanitation for the men 
as well as their animals Such difficulties as arose were however overcome and 
all concerned with the organisation of the show are to be congratulated on the 
way in which between four and five hundred animals were assembled and 
dispersed without mishap 

Moreover, it is encouraging that in the course of the show a number of 
animals were sold, at prices far higher than they would otherwise have realized, 
and it is hoped that, with wider support, it may be possible to establish the 
All India Cattle Show as an annual event of great importance to breeders of 
pedigree stock all over India 
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SONS OF THE SOIL 

(STUDIES OF THE INDIAN CULTIVATOR) 

X. — T1IE UNITED PROVINCES CULTIVATOR 
I. THE JAT CULTIVATOR 
BY 

ARDUL IIAMID KHAN SAHABZADA 
Divisional Superintendent oj Agriculture, Western Circle, Meerut 

Tut ,7 at cultivators of tha United Provinces aro mainly concent rated in the 
wosiem districts but havo now spread more or loss throughout tlio Province whore- 
ovor conditions promise a livelihood from cultivation and cattlo. With traditions 
deoply rooted in agriculture they aro a sturdy and independent race, loyal aliko 
to their land and to its service in arms. (Whorovor a Jat community is found,) 
llioro one can look with certainty for a high standard of cultivation, a longstanding! 
tradition of hospitality, an indopondont outlook, directness of speech, and loyalty 
to one’s salt) 

Lot us look at a typical though porliaps prosperous above-average representa- 
tive in the State tube -well area in Meerut district. As wo aro proceeding on our 
way, wo remark oxcollont crops of sugarcane in solid blocks, with the tube-well 
building at the highest point in the aroa. Reaching our village, we observe that 
the Jat bouses of brick, or with neat and well-built mud walls, are far superior in 
quality and maintenance to those of the gonorat run of cultivators of the Province 
and that the people aro hotter dressed and appear both healthier and happior. 
Entering tho villago we aro greoted and invited to sit and to rest a wbilo on a 
strong well-built charpoy, A peep into our host’s courtyard shows tho cattlo and 
young stock boing given thoir morning food. The cows aro of tho Hissar typo, 
giving a fair quantify of milk and thovo sooins to bo an abundance of greon 
fodder. Tho caro givon to tho cattlo is obvious.) 

Tho bead of our host’s household is tho old grandfather, halo and hearty, and 
a personality in tho councils of tho villago panchavot. Rotirod from a famous 
Jat Regiment, ho is full of stories of his adventures in tho Groat War in Franco and 
Mesopotamia. Tho caro of zomindari and cultivation ho has handed ovor to 
bis oldor son, our host himself contributing traditional council and shrewd 
though somewhat conservative comment. The younger son is with “ tho 
Regiment ” where his recent promotion has brought joy to tho heart of tho 
old warrior. 
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There aro four grandchildren two boys, of wliom tbo oldost baa already 
followed tbo family tradition of military eomco and two girls shortly to bo reamed. 
The father has already made arrangements for borrowing from the Bnniya for tbe 
girls’ marriages " Every one must spend to put up a good show when one marries 
one's daughtor M His savings were not enough , as ho wanted to im est in unproved 
agricultural implements which woro bo much the talk of the nil ago The Deputy 
Sahob lmd givon tlioir village a sot of improved implements as aid to tho Oram, 
sudhar (villago uplift) Our host had tnod those and found that they woro eflec 
tivo M if ono followed tho rules of good husbandly ”, and ho must have hia 
own sot 

Tho youngest son attonds tho villago school On tho subject of schooling 
tho grandfather is somewhat scathing telling his son that it is no uso sending 
tho hoy to school It will only rosult in Ins running away to town nnd becoming 
a clork I “ Wo are not that class oitlicr wo must till the soil or we must be 
soldiers ” 

Tho Jats ns a raco aro fine ploughmen with traditional Lnowlodgo of tho sit 
of tilling tho Boil at tho propor time and of preparing a fmo seed bed That our 
host is no oxcoption is obvious from Ins land and tlio condition of his crops These 
arc his first interest and his mam delight but wl on tho work of tho day is over 
ho is happy to sit m tho evening mins small chav pal (raised sitting out platform) 
and to discuss tho oionts of tho dat and villaco interests to tho accompaniment of 
his huqqa Tho Chamars of the a illago aro at tho momont somowhat of a problem 
Tho introduction of tube well irrigation tho block sowing of crops with re align 
ment and straightening of field boundaries tho introduction of labour saving 
dovices have reduced tlio demands upon daily labour thus croatmg a minor 
unemployment problem Our host had suggested to help thorn provided they 
settle down to cultivation of the land but they prefer tho freer if more precarious 
existence by daily labour and soiling grass and fool m tbo town 

That our 1 ost and bis fellow Jats aro abvo to tlio possibilities of agricultural 
improvement is evident wlion we walk through tho fields He himself has 300 
bighas (about SO acres) of zemindari, of wl ich ho cultivates £Q0 Of this he has 
already remodelled 80biglia a along with his follows under tlio advice of the Agri 
cultural Development Officers Tho fields have loon reshaped with straight 
mends (fiold boundaries) and direct water channels and the crops aro sown in 
solid blocks with roadways running through thorn mado bj tlio owners of the field? 
themselves Once tho advantage had heon roabsod bj tbo \ illago there was no 
objection to ro adjustment of fiold boundaries and a division of the irrigated 
area into blocks which followed tho approved rotation Thus without the diffi 
cultios of consolidation of holdings they had reaped most of its advantages Ashe 
proudly explained ‘ we are following tho old system of Bar KhtU, » e , division 
of the area into solid blocks for Khanf, Rabi and Dofaslt with a little grazing and 
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a small grovo of mangoes ”, and they ■were quite happy with the result of their co- 
operative eifort. Yiolds wore increasing, irrigation had become easy and watching 
tho crops a game. Irrigation from the tube-well had sent their cane shooting to 
the heavens. 

He was rightly proud of his cane crop which we estimated at 800 maunds to 
the acre. This was nearly all destined for the sugar factory. Only one Kolhu 
(bullock power crusher) remained in tho village for gur for local consumption. 
“ This year,” he said “ we are taking all to the factory. We get only Rs. 2-4 for 
a maund of gur which hardly pays its way and gur is difficult to keep. Sold to the 
factory wo have no further worry with it. We have contracted for the whole lot 
through the Co-operative Inspector who has set up a centre in the village ”. 

Thus a Jat is not shy of using agencies which are to his advantage or of 
adopting unfamiliar methods whon thoir value has been demonstrated. The 
cane had been sown in linos suitably earthed up and where necessary tied in stools 
t<5 -provent lodging. vaaxvwving with swawiis. becoming a general practice its. 

the village and in our host’s opinion was “ a great friend, particularly of the small 
cultivators, -whoso stock of dung manure is insufficient.” 

A Jat iinds plenty to keep him busy throughout tho year in the fields with his 
crops and his livo-stock. The liigh spots of his life are occasional. A chorus at 
Holi. merry-making at Dusehra , an occasional visit to market, and domestic 
ceremonial occasions appoar to afford all the variety ho desires outside the care of 
his house, his cultivation and the affairs of the village. Lot there, however, be word 
of a, wrestling match, and whether ho is of a suitable age, or too young, or too old 
to participate, ho will be thero unless his major interests prevent him. 
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X —THE UNITED PROVINCES CULTIVATOR 
2. THE MUSLIM CULTIVATOR OF OUDH 
By 

C MAYA DAS, M A , 3 Bo 

Deputy Director oj Agriculture, Bar da Circle, Lucknow 


Ai/ratotron practically 99 per cent of Muslim cultivators in Oudh belong 
to tlio Sunni sect, anj Muslim, whothor ho is Slua or Sunm, (Sheikh, Moghal or 
Patlnn) may, without prejudice, adopt the profession of a cultivator Most ShcikL 
and Pathan Muslims in the villages aro engaged in Bide industries such as oil 
crushing, spinning, pottery and tlie roaring of goats and cattle chiefly for milk 
This is done, howovor, in addition to their ordinary work as cultivators Of the 
Sheikhs and Pathans, both of whom are Sunnis, the Patlian represents tko 
majority of the Sunni cultivators Ho is a staunch Muslim and 13 recognised 
generally by a beard tj pical of his class, with moustaches trimmed short or shared 
m the middlo Ho follows strictly tho teachings of Islam, especial!} m the matter 
of regular prayers and fasting during tho month of Harman In placos where be 
is in a small minority and very much influenced by tho Hindu majont}, he will 
enjoy such Hindu festivals ns Ditcalt and Boll Tins applies, however, to tho 
illiterate cultivator only 

The Muslim cultivator gots his children taught to read tho Holy Quran but 
not necessarily to road Urdu Tho children aro taught to respect their religious 
observances Tho Pathan cultivator of Oudh is generally well built and of robust* 
health Ho is both industrious and skilful Ho loads a simple kfc woanng a cloth 
like a dhoti known as the tdhband , and a shirt or kurta Those are made of 
village spun cloth During winter he wears, in addition, a rustic form of a tight* 
fitting garment known as a shaluko m winch, between tho lining and the cover, is 
stuffed a liberal amount of cotton His bedding at night consists of a mattress of 
paddy straw, either on the ground or on a cot, and a covering of rough cloth His 
food consists chiefly of pulses, vegetables, rice and unleavened bread made of 
either whoat, barley, maize or bajra When ho eats meat, it is generally beef 
He both chows and smokes tobacco 
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A Muslim (Pathan) Cultivator of Oudh 
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The young Muslim cultivator marries between the age of fifteen and twenty. . 
The parents do their best to provide money for feasts, dances and the presentation 
of silver ornaments to the bride. 

His womenfolk help the Muslim cultivator in his daily work in the fields. 
They both take pride in raising good crops. The standard of cultivation is 
generally good and plenty of manure is given which is obtained from the cattle 
he keeps. He is also industrious in providing irrigation from wells for his crops. 
Being a shrewd and intelligent man, the Muslim cultivator of Oudh looks upon his 
profession from a business like point of view and is generally a successful cultivator. 
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X.— THE UNITED PROVINCES CULTIVATOR 
3 THE KURMI CULTIVATOR 

BY 

JL MOHIUDDIN AHMAD 

Deputy Director of Agriculture, North Eastern Circle, Gorakhpur 


The Kurmi or Kumbi is a good, hard-working cultivator Agriculture is 
Ins main and hereditary occupation His ways of life are simple. His women 
folk do not observe pardak and are free to work outdoors without any social let 
or harm Widow remarriage is common among them It is true that m the 
olden days they were not recognised m the higher social groups of the Hindu caste 
system, but they were never classed as untouchables From ancient tunes they 
have been occupying the advantageous position of the producers of food which 
had a ready market 

With the establishment of a stable form of Government, the various kgisla 
tive measures gave security of tenure and removed other disabilities m the w#y 
of ordinary farmers Then the Kurmi made rapid strides in economic matters 
and to day we find some very big landlords amongst Ivurmis The key of economic 
prosperity and solvency of an average Kurmi family of farmers is his industry, 
simplicity and docility The head of a Kurmi family will arise generally one 
hour before sunrise He will have a few whiffs at his hookah and will finish his 
morning ablutions He will go to his fields and start work at sunrise with other 
members of his family, leaving a few women at home to take care of the children 
and cook food for all After working for about three hours he stops work for 
about thirty minutes for breakfast Breakfast mostly consists of parched 
gram and sometimes gur After breakfast work is resumed and is continued 
till about twelve noon when he returns home He takes hjs bath in a river, 
tank or well according to the facilities available and then enjoys his midday meal 
After finishing this meal he rests for a while, and then sets off for the afternoon 
work in the fields till Bunset 

On bis return from a day’s work in the field he is busy at home with 
some indoor occupations such as the care of cattle and live stock, extraction of 
fibre from sann hemp, making ropes and string, tat weaving and so on for a few 
hours till the night food is ready This night meal is taken at about 9PM 
and then he retires for the night 
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Tlie agriculture of Kurmis, despite its antiquity, is still primitive and largely 
empirical. Modern scientific developments, which have revolutionized the 
agriculture of other civilized countries, have had but little effect on the agricul- 
tural practices of Kurmis. They handle the wooden ploughs to-day which were 
used by their forefathers from time immemorial. Their general illiteracy, deep- 
rooted superstitions, and small and scattered holdings are some of the great impedi- 
ments in the way of their agricultural progress. No wonder, then, that the 
agriculture practised under such conditions should remain unaffected by 
modern improvements. It is rather creditable to the Kurmi cultivator 
that, working against heavy odds, he manages to produce excellent crops 
on his fields and very successfully competes with his more advantageously 
placed fellow cultivators. He possesses a very clear knowledge of agriculture 
as a result of tradition handed down from generation to generation and is 
perfect in the art of crop raising. Every Kurmi cultivator commits to memory a 
large number of agricultural sayings on different agricultural subjects, such as 
preparation of seed-bed, time of sowing, manuring, weather forecasts, live-stock 
and so on. “ Ghagh ” the originator of most of these agricultural sayings is said 
to have been a very intelligent Kurmi agriculturist in the hoary past. 

A Kurmi farmer is generally guided in his agricultural practice by experience, 
both hereditary and acquired, and by these agricultural sayings. He uses simple 
and cheap agricultural implements and keeps one pair of bullocks for every five 
acres of land. He also keeps two to four milch animals on his farm . He likes and 
plants some fruit trees on his holding. Such fruits are generally mangoes, Kathal, 
Mahua, Jamun, Ber. He grows also a few clumps of bamboos which he requires 
for the repair of his houses and other agricultural work. He will prefer to have a 
masonry well on his holding for the irrigation of his crops, but, unfortunately, in 
the majority of cases the conditions do not permit of this. 

To augment his agricultural income the Kurmi farmer generally takes to some 
other work such as (l) Making ropes and strings for sale, (2) Weaving tats (rough 
cloth) for sale, (3) Plying carts for hire, (4) Service on another village farm 
or in towns as chaukidar, chaprasi or munshi. 

The house of an average Kurmi is generally built of mud walls and tiled roofs. 
It consists generally of a central courtyard surro unded on all sides by rooms. 
There is generally one entrance door facing east, north or west. An entrance door 
facing south is considered inauspicious. He keeps his cattle in thatched sheds. 
The rooms of the residential house serve also as store-house for farm stock and 
generally one or more rooms are reserved for this purpose. 

The diet of a Kurmi farmer is extremely simple. In fact it is doubtful whether 
he ever has a well-balanced diet, considered from the scientific standpoint. The 
breakfast consists generally of parched grain or sattu (gram and barley ground 
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together) with or without some gur The midday meal is generally eattu parched 
grain with gur and inferior milk products Occasionally he takes boded nee 
or pulse chapatti also for the noon meal The night meal consists mainly of 
chapatti boiled rice and pulses occasionally also some home grown vegetables 
cooked w th oil or ghee Seasonal fruits such as mangoes her etc are taken if 
available in the home orchard 

The dress of the Kurmi farmer is very simple The man. remains contented 
with a pair of dhoties one banam (vest) with half sleeves one angoochha (towel) 
one bed mat or sujni (coarse undersheet) and a chuddar or sheet during summer 
In winter he requires one double cotton kurta («hirt) and either a blanket or a quilt 
more to help him through the cold season 

A Kurmi woman requires one pair of dhoties two jackets, one suyni and one 
quilt per year one lahnga (skirt) on ceremonial occasions or an ordinary san 
with no underw ear Children below five years are provided with two or three shirts 
and a cap For ceremonial occasions they generally prefer to keep finer clothes 
The amusements of Kurnus are also very simple The Kurmi children play 
different games such as labaddi dola fall cktlcia dudan (all team games) gvlh 
danda (tipcat) golt (marbles) wrestling dund baithahs (physical exercises) and so 
on The adults generally sit together m a chaupal — an open thatched room— and 
chat in the afternoon and after work at night The recitation of the Bamayana 
local songs (Birha Lonk) and also story telling aTe common features of amuse 
ment On tho days of religious festivals they attend local melas and fairs of whicl 
there are plenty 
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X.— THE UNITED PROVINCES CULTIVATOR 
4. THE BUNDELKHAND CULTIVATOR 
BY 

C. H. PARR, B.So. 

Deputy Director of Agriculture, Burdclkhand Circle, Jhansi 

Ai/rnouon tlie Bundelkhandi may not appear at all out of place in many parts 
of Central India, in the United Provinces he is a type somewhat apart. But 
if the countryside which produces him is compared with the rest of the province 
some differences in the man are only to bo expected. 

Geologically Bundelkhand is a piece of Central India, the natural features of 
which have little in common with the remainder of the province in which it is 
included. Here are no extensive plains of rich alluvium, watered by slow-flowing 
i rivers, but undulating expanses made up of soils widely varying in character and of 
i quite another nature and origin. In such a country, with its confused and rocky 
lulls, its fast-flowing streams, lined usually with a maze of ravines, it is not surpris- 
ing to find an agriculturist and a system of agriculture distinct from that of the 
remainder of the province. 

Though Bubject in a general way to the same vicissitudes of life ns the 
average cultivator of Northern India, historic, social, and climatic conditions have 
combined to produce here a tiller of the soil, -whose outlook on lifo is sufficiently 
distinct to appear a little foreign to other cultivators of the same province. 

(As a cultivator he lias a reputation for being somewhat lazy and easy going ; 
as a man, a cheerful optimist rolying largely on custom and even superstition to 
guide him.') Nevertheless, he has developed a system of agriculture, which deals 
quite effectively with the cultivation of the varying types of soils under the 
difficult weather conditions which are his heritago, for nature has not been too 
generous to him. Historic conditions too have been against him. The Mughal, 
Maratha, and Bundola invasions may have been forgotten, but a sense of security 
is a thing of slow growth. Enterprise moreover is not encouraged where crops 
are largely at the mercy of the fluctuating seasons, where in favourable years little 
is required to secure average crops, but in others the most industrious husbandry 
often fails to ward off disaster. 


( 219 ) 



220 


AGBI CULTURE AND LIVE STOCK IN INDIA 


[VIII in 

His agric ulture is therefore of the extensive type Proper soil prepar&t oa 
has to give place to humed tillage and single crops to mixtures lilt© _gram 
wheat and gram and lmseed or even gram linseed and wheat m the ratn and y 
and arkar or yaar and arhar m the Iclianf In the hope of striking a luckj combuia 
tion of a large sown area and a favourable season more land is farmed than can ha 
properly controlled with the man and bullock power available These conditions 
are well suited to the leans weed which in many areas takes a heavy toll and, 
spreading fastest in the seasons most favourable for crops robs the cultivator 
of most m those very years when it would be expected that he would be able to 
put a little aside as a reserve 

It is true that the Bundelkhandi has methods for dealing with this pest Bat 
they are extensive too If a leans infested area is left for grazing for about fifteen 
jears or flooded with water for a season or two much of the leans is destroyed hut 
not for him the method of direct attack with a phowra (spade) His natural di3 
taste for the phowra js shewn again in the comparative lack of bunds to prevent 
the ran off of rain water which in his retentive mar and Jcabar soils and undulating 
contours would go far to mitigate the ill effects of badly distributed rainfall and 
loss of fertility by erosion 

With cattle his ideas also run on extensive lines Status and wealth are in 
many areas largely judged by numbers which extensive grazing facilities do 
much to encourage With fluctuating seasons cattle share with their owners the 
experiences of both want and plenty In good seasons when grass is to be had for 
the cutt lg juar stall s can be seen left uncut m the fields though they may prove 
an infernal nuisance and clog up the plough and balehar (blade harrow) when the 
land is being prepared for the succeeding crop Where such practices prevail a 
cultivator has only himself to blame if he earns a reputation for indolent optimism 

In hard times however the Bundelkhandi can make the best of tho scanty 
resources at his disposal and though he may lack in persistence and moral courage 
m physical pluck he is not wanting His work is usually planned to meet his 
immediate needs and a high value is set on leisure Display is not one of his 
failings but on occasions a3 at marriages be is as inclined to indulge m improVi 
dent extravagance as do cultivators m many other parts of India 

His diet is s mple and though coarse appears both satisfying and nutritive 
J var is his staple food m winter but wheat and gram {bejhar) take its place ui 
summer With mahera t c crushed y war and buttermilk gur and raal ua fruit] 
mung and arhar he is able to add variety and other nutritive elements to his diet 
Bnnjal onions and chillies are his chief vegetables In ghee and milk he is proh 
ably better off than cultivators in many other parts of the province as extensive 
grazing areas permit of cattle, of somewhat low quality to he kept in rather consi 
derable numbers 
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His home surroundings have an appearance of both, comfort and happiness. 
Tfio house, usually two or three-roomed, though low, is substantially built, often 
brick and stone as well as mud being used in the walls. Both house and courtyard 
walls are roofed with red tiles. The doors are particularly substantial, and charac- 
teristically low in height, a fashion probably dating back to the stormy days when 
the countryside was subject to visitations of marauding invaders, but now ex- 
plained as a custom which makes anyone entering first bow as a sign of respect. 
About the houses is an air of cleanliness and neatness which does credit to the 
womenfolk responsible for them. On each side of tbo entrance is a neatly made 
platform regularly plastered every Amatcas (Hew moon), and Pumama (Full 
moon). Here the family gather und enjoy much of their leisure in chat with their 
neighbours. 

Besides being responsible for the cultivator’s house, the Bundelkhand woman 
shares much of tlie burden of the work in the fields, where, on ordinary days, her 
characteristic red dhoti gives to the ever-changing rural setting, a splash of colour 
which, on high days and holidays, is further heightened by a red chaddcr and 
Jahnga. 

--- With heavy pain j ana (bangles) on her ankles, made usually of brass or zinc, 
hollow and carrying loose cooper balls inside them to produce sound, she usually 
has music of sorts wherever she goes. This heavy gear which adorns the women’s 
ankles, and the men’s heavily soled leather shoes with their flaps and turned up 
toc3, made to give real protection from the thorns and stones, have earned for 
the Bundelkhandi considerable distinction in foot-wear. This shoe, made in 
pieces, all of which are separately replaceable, is definitely practical in its 
construction, though so heavy that the economically-minded often prefer to 
carry them wherevor enough smooth going permits. 

The Bundelkhandi’s future is not without its brighter prospects. His country- 
side is faced with no problems of over-population. There is little pressure on the 
land, even in the canal-irrigated areas. In bis soil is undoubted wealth waiting to 
reward the industrious. It is a pity that the Bundelkhand ‘s virtues are so largely 
negative ones. His country needs a persistent and positive type of agriculturist, 
who can set a course of land development, and stick to it, no matter the weather 
or the seasons. It calls for men willing to put muscle into measures to conserve 
the soil to stop the drain which wash and erosion take of its wealth. For 
centuries it 1ms been asked to respond to hand-to-mouth and pauperised 
systems of farming and it is hardly to be wondered that its soils now respond 
somewhat grudgingly. But the Bundelkhandi is slowly learning that his extensive 
systems do his soils no good, and that in irrigated areas he often wastes both 
labour and water, and slowly he is becoming aware that the response of the land to 
the sunshine and the rains, fickle as the latter may often be, is somewhere 
proportionate to the fertilizing material and the cultivation he is prepared to 
put into it. 
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During the last twenty five years a number of drugs of Indian origin hare 
assumed importance which they did not possess before especially from the point 
of view of foreign trade Several manufacturing firms established in India. u»« 
the raw material produced in this country in the manufacture of finished products 
Although India is exporting somo of its crude products to foreign countries, she is 
still importing largo quantities of crudo drugs for its internal consumption It » 
a matter of very great concern that the raw materials collected m this country 
aro often not up to the required standard and not only does the fair name of India 
suffer as a producer of unreliable material, but there is considerable economic tow 
Indian Ephedra for example came into prominenco ten years ago from the point 
of view of the foreign trade but soon fell into disrepute, and we have to than*, 
oursolvcs for practically the total oxtmction of the foreign trado in this drug la 
vcstigation into tho causes which led to this state of affairs came too lato to stem 
the slump in tho trade in this commodity 

{if drugs of standard quality can bo supplied we feel confident that in fcpitt 
of all that has happened thero is a promising future for tho expansion of tho erport 
trade and internal demand’s It is our object in this paper to draw attention to 
some of the points which the collectors of medicinal drugs growing in a state of 
nature, and the present and the prospective cultivators should bear in nnnil in 
order to obtain good quality of the standard material Wo also propose to indi 
cate how those carrying out investigations m this connection can improve the 
existing stato of affairs 

Collection op drugs growing wild 
It is a matter of common hnou lodge that there is a good deal of variation in 
tho activo principles in different organs of a plant and m different seasons in the 
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same organ of plant. What is not realised by many collectors and others is the 
fact that the same organ at the same time will show remarkable differences in the 
oontents of its active principles. For example, the young and the old leaves on a 
v plant will show considerable variations, and unopened and opened flowers will 
likewise differ despite the faot that they are collected at the same time. The 
interest of the unskilled labour employed for collecting is to collect the maxim um 
amount of material in the minimum time since it is a common practice for wages 
to be paid according to the weight of the material collected. If, however, strict 
control is to be exercised, the out-put of the collectors will be naturally less, so 
they must be paid more and according to the quality of the material gathered. 
This can be done easily because, if the quality is good, better prices will be obtained 
which will not only compensate for the extra cost of labour but will also bring more 
to the producer. It must be understood that in the production of the finished 
•> product the cost of the raw material is not the only consideration for the manufac- 
turers. Considerable expense is incurred on account of solvents, chemicals, per- 
sonnel employed in the manufacturing process, packing, labelling and marketing. 
It will thus be seen why the manufacturers would be glad to pay more for the drug 
which is up to standard so far as the active principles are concerned. 

No hard and fast rules can be laid down with regard to the time of collection 
of drugs, but where detailed information is not available the following general 
rules for the collection of material should be observed. The reason of this is that 
in many cases it is not known exactly when the active principles attain their 
maximum quantity and research is necessary to work out this factor in many of 
even the common and important medicinal plants : — 

1. Roots, rhizomes and bark should be collected in late autumn or early 

spring. 

2. Leaves, when photosynthetic processes are most active, which is usually 

about the time of development of flowers and before the maturing 
of fruits and seed. 

3. Flowers, prior to or just about the time of pollination. 

4. Fruits, near the ripening period, i.e., fully grown but unripe. 

5. Seeds, when fully mature. 

Cultivation op leugs 

It has been stated that drugs should be collected at proper stages of develop- 
ment in order to get the maximum amount of the active principles, but in some 
cases it is not possible to exercise this control. For example, some of the plants 
are gathered in forests difficult of access and they are neither gregarious nor plenti- 
ful and, therefore, difficult to collect at the proper time. In such cases, it may be 
worth while to bring them under cultivation. This should be done after mature 
consideration and after careful investigation of the suitability of soil and climate 
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for producing active principles of standard quality Investigations of this kind are 
laborious and expensive and beyond the means of private individuals They can 
only be undertaken by Government organisations such as the Forest Department 
or the Department of Agriculture In such investigations the objective should 
not be simply to grow the plant but also to find means to improve the quality of the 
active constituents There are many examples where the active constituents of 
plants growing in a state of nature have improved by proper cultivation India u 
so rich m its resources of drugs growing m a wild state and the labour is so cheap 
tbit unless a better yield of the active principles is obtainable under cultivation it 
will m many instances not pay to cultivate them This however does not impiv 
that a plant wl ich is found growing wild m some parts of the country should not 
bo cultivated in another part if there is demand for it On the contrary cultiva 
tion may bo necessary merely on the ground of obtaining an increase m tl e active 
principles besides other economic considerations 

V> e mil now consider the question of those drugs whi oh are not found in India 
or the exotics winch have been introduced Either the finished products of these 
drugs aro imported into India or the raw maternal is obtained by agencies abroad. 
If it is considered desirable to cultivate medicinal plants in this country careful 
trials should be carried out by Departments of Agriculture to ensure that good 
quabty can be produced before the agriculturists can take it up It is a matter of 
regret that such experiments are not often carried out on proper lines Often 
seeds are sown the plants grow up blossom set seeds and die without the invest! 
gallon required at various stages Seeds are collected and the same thing is re 
peated the following year In the case of perennials sometimes a bed and some 
times a Bingle plant tells its tale of neglect In other cases attempts are made to 
increase the yield per acre by selection or breeding but no attempt is made to deter 
mine how and at what stage the maximum yield of active principles could be 
obtained In a few instances excellent work has been done in this connection 
For example the Agricultural College Lyallpur has by selection succeeded in 
obtaining a larger inflorescence of Plantago ovata Forsk and consequently a larger 
number of seeds per plant In the Forest Research Institute at Dehra Dm 
cultivation of a few plants has been tried on proper lines 

Drug cultivation is a problem from which spectacular results cannot be ex 
pected unless experimentation and research on proper lines is carried out for pro 
longed periods Unless the raw materials are up to the required standard as far 
as active principles are concerned they cannot be used will have no demand and 
therefore cannot b e a financial success 

Drugs that are cultivated for use m the Ayurvedic and Unani systems also 
need proper attention Rigid rules about the time and manner of collection of a 
particular plant or parts of plants are laid down in books of these Bystems which 
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show that old physicians were aware that only under certain conditions is the plant 
therapeutically active. Unfortunately the present-day collector does not take 
these instructions seriously. 

Research on drugs 

We have stressed that the medicinal plants, whether obtained from a state of 
nature, or whether cultivated should have the requisite quantity of active prin- 
ciples in them. We will now say a fow words as to how this can bo obtained : — 

1. Proper identification of the species is the first important step and if there 
are several varieties and forms of the same plant, each one of these should be care- 
fully examined in order to determine which gives the best yield of active principles. 
Sometimes light can only be thrown on this aspect of the problem by extensive 
work in the field. For example, Artemisia from Kashmir and Kurrum could never 
have reached the present high standard of aefivo principle content if it was not for 
the patient and careful work in the field. There are two forms of Kurrum Artemisia 
maritima Linn. In the early stages of growth one has deep reddish stems and the 
other greyish. The stems of both turn brownish at the time of maturity, but it 
is the form with deep reddish stems in tho early stages that contains santonin and 
not the other. There is absolutely no other botanical difference botween the two 
forms. Tho differentiation of these forms defied even skilled botanists for a long 
time and considerably hampered the progress of the santonin industry in India 
till the field work brought this fact to light. This is a very remarkable example 
of the fact that even the slightest differences in a plant may reveal so much un- 
expected differences in the content of activo principles. 

2. In tho study of the active principles in a particular organ of the plant, for 
example tho leaves, it is not only essential to examine them at different seasons 
of the year, but it is necessary to study the younger and older leaves from different 
regions of the plant, simultaneously. Almost always some difference will be found 
to exist between the various stages of growth of a particular organ although col- 
lected at the same time and from the same plants. Thus the younger leaves at the 
ends of the brandies and tops give results different from the older ones. If care 
is not taken in collecting samples, there may be different proportions of young and 
old leaves in different samples and the result of analyses will be confusing especially 
if the variations are very great. If is only by careful sample collection and testing 
that it is possiblo to eliminate tho poor quality growth stages collection of which 
will not be advisable. 

3. In making comparative analyses, when one plant does not yield sufficient 
material required for analyses, for example while studying the effect of sun and 
shade drying, it is advisable to collect samples from individual plants separately 
and divide each into two parts. Portions of each should then be mixed to consti- 
tute one sample while the remaining halves mixed together would form the other 
sample. This gives more accurate results and eliminates the differences in the 
content of active principles present in individual plants. If more than two samples 
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are required for comparative purposes each plant can be divided into the desired 
number and then mixed 

This indicates the importance of sampling m the assay of drugs The question 
of grading is equally important and must not be lost sight of especially if the drugs 
are meant for commercial purposes 

4 In addition to the above, the seasonal variations, climatic and altitudinal 
effects, method of drying effect of decomposition of the raw material which is 
sometimes unavoidable especially when dealing with large quantities, effect of 
storage and any other point which might arise m the case of any special drug should 
be carefully studied 

General remarks 

Once all these aspects have been studied a judicious analysis of the results is 
necessary to transform the strict scientific results into commercial possibilities 
Until this is done it will not be possible to exploit fully the resources of wild drugs 
nor will it be possible to determine what plants can be successfully cultivated from 
the point of view of commerce The plants which are now thought to be unsuit 
able for cultivation because they bring insufficient return to the cultivators but do 
not definitely cause a financial loss should be properly investigated m the light of 
the above observations They must be cultivated by the Departments of Agncul 
ture m their experimental farms and thoroughly studied before the} can be definite 
ly abandoned or adopted for the purposes of cultivation by the agriculturist 
Some of the Provincial Departments of Agriculture are cultivating the medicinal 
plants and there is no reason why others, who are not doing so at present, should 
not devote some attention to this important aspect The samples should be care 
fully selected and proper records of analyses kept with a view to proper mvesti 
gation While the actual cultivation of drugs for experimental purposes and on a 
commercial scale is primarily the concern of the Departments of Agriculture and 
Torests the resources of the Medicinal Plants and Food Poisons Inquiry are always 
available to them to carry out chemical analyses, tests and advice on any points 
which may arise It may be noted here that some of the institutions and depart 
ments are experimenting on too man} medicinal plants with the result that hardly 
any one of them receives the essential thorough study Experimental cultivation 
of a large number of plants is certainly to be encouraged but only a few of these 
should be selected for intensive study at a tnao It would be better to grow one 
important plant and thoroughly Btudy it from overy point of view than to grow ten 
plants and not study them thoroughly 

There is another point which must be emphasised It w ould be no use trying 
to cultivate such plants as ephedrino yielding Ephedra , santonin yielding Artemisia, 
Saussurea lappa C B Clarke, etc , in the plains They are inhabitants of higher 
altitudes and cooler climates and may not adapt themselves where these condi 
tions are not obtainable Such cultivation may of course be done for academic 
purposes and it will be seen that many difficulties jvill arise jn raising the plants 
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even under expert care and more often than not they will be found unsuitable 
for cultivation on a larger scale. Our experience is that the energy spent in this 
direction will not be usefully spent and it is not likely to bring results of practical 
value as would be the case, if proper selection is made beforehand. Similarly, 
there is a greater likelihood of plants of warmer regions thriving better in environ- 
ments which are more akin to their natural habitat. In short, plants likely to 
be suitable for particular localities are those which thrive in nature under similar 
environmental conditions. 

Lastly we would like to emphasise that there are some plants which should 
and could be cultivated as regular crops, such as Plantago ovata Forsk. Suitable 
places for others would be the ridges among the cultivated fields and any other 
waste land which may be available. The main idea of cultivating medicinal plants 
is in most cases to provide additional income to the agriculturists and not to replace 
their normal crops. 

The following is the list of plants* which, in our opinion, are likely to be suc- 
cessfully cultivated in India, if proper care and attention is devoted- to them. The 
popular names and the part or parts of the plants used are also indicated and loca- 
lities suitable for the cultivation of each of these have been given. Besides their 
medicinal value, some of these plants have other economic uses and these should 
not be overlooked. Further studies in connection with medicinal plants, which 
may be profitably grown by the agriculturists, are in progress and the results will 
be published in due course. 

1. Anacydus pyrdhrum DC. (The Pellitory of Spain) — Boots. 

The plant is indigenous to north Africa and has been introduced into south 
Europe but has not yet been reported as grown in India. Large quantities are 
imported into India, chiefly from Algeria. It may be tried in both the East and 
West Coasts of India near the sea coast. There is quite a large demand for this 
drug in the indigenous systems of medicine as a cordial and stimulant. It is also 
chewed as sialagogue and is used against toothache. 

2. Atropa hdladonna Linn. (Deadly Nightshade) — Leaves, roots. 

The plant is found wild in the Himalayas from Simla to Kashmir at an altitude 
of 6,000 to 12,000 ft. Considerable quantities could be profitably grown in suitable 
situations. It would grow best in the western Himalayas at altitudes between 
6,000 to 8,000 ft. in places where the soil is porous, containing sufficient mineral 
constituents (potash, soda, lime, etc.) and drainage is good. Not much 
manuring is required. There is a large demand all over the world and it is used in 
medicine as a sedative, antispasmodic, anodyne and mydriatic. 

3. Cassia acutifolia Delile. (Alexandrian Senna of commerce) — Dried leaves 
and dried ripe fruits. 

This plant is a native of Nubia, of Kordofan and Sennaar, and other parts of 


* Those marked with asterisk are used only in the indigenous systems of medicine. 
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Africa It is likely to grow in similar localities as described in case No 4 andh« 
the same use 

4 C angtisttfoha VaW (Indian or Tinnevelly Senna)— Dried leaves and 
dried fruits 

The plant abounds in the Yemen and Hadramant in Soutliern Arabia, andts 
also found on the Somali coast It is cultivated m Tinnevelly and Madura in th* 
south and in Poona in the Bombay Presidency The Indian product is generally 
considered to be of a better quality than the Arabian variety which grows w3d 
There is room for further extension of its cultivation, both for internal consumption 
and export The plant is likely to thru e w ell m places with light rainfall, saj about 
35 m per year and having equable temperature — the maximum of about 95T 
and the minimum not going below 60°F m winter The soil should be of a grey 
alluvial kind, consisting of a mixture of sand and clay It is used in medicine as 
a purgative, and as a household remedy for the same purpose 

5 Chrysanthemum ctneranae/ofium Vis Syn PyrethrunCt 

cmeranaejohum Trev in 

0 Ch coccmeum Willd Syn Ch roseum Adam , Pi/retknjm j ^ ' ' 

roseum Bieb J 

lho flower heads are in very great demand all over the world, as an insecticide 
bo far, they have been experimentally grown in India at an altitude of 5 000 ft in 
Kashmir and also at Dehra Dun m the United Provinces and the top of Pareshnath 
hills m Bihar Temperate outer Himalayas would appear to be most suitable, but 
they may also be tried in the Nilgiris and lower hills of Manipur (Assam) No 5 
is commercially more important at present There is likely to be a very large 
demand m India for this drug as a larvicido for mosquitoes (For detailed 
information seo Pyrcthrum Flowers’, Gnadmger, C B , 1936) 

7 Citrullus colocynthis Schrad (Co'ocynth) — Dried pulp of the fruit. 

The roots and whole fruit without seeds arc commonly used m India , the dried 
pulp of the fruit is officinal m British Pharmacopoeia The plant grows wild m 
waste tracts of north west, central and south India and the fruit is collected from 
plants which grow wild on certain desert tracts of north west India Large 
quantities of the fruit are, however, annually imported from Europe, Arabia and 
Syna In Spam and Cyprus the “ colocynth apples ” are actually cultivated foi 
purposes of export The plant will do very u ell in the plains of north west 
central, and south India It is m quite a large demand as a purgative both u 
the Western and indigenous systems of medicine 
S *Crocu9 sahvus Linn (Saffron)— Stigmas 
•Those marked with asterisk are used only in the indigenous systems of roedicuii 
(1) Since this article was sent to the press, pyrethrum flowers cultivated at Bar 
mulla, Kashmir, have been chemically examined at the School of Tropical Medicine 
and found to contain I 02 per cent of pyreihrms This compares very favourably 
foreign grown stuff Biological tests are in progress and the results wall he 
published in due course 
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It is grown in France, Spain, and Italy, but most of the Indian supply comes 
from France, China, Kashmir, and a small quantity from Iran. In Kashmir it is 
grown at Pampur near Srinagar at 5,000 ft. It prefers moderately dry and cool 
climate. It is used to some extent as a stomachic, antispa -modic, stimulant and 
aphrodisiac in indigenous system of medicine. There is, however, a large demand 
as a colouring and flavouring agent for foodstuff - . Much more could be cultivated 
for internal consumption in India and for export purposes. 

9. Digitalis purpurea Linn. (Digitalis) — Leaves. 

It is a native of western Europe but is now extensively grown in many parts 
of the world. In India Digitalis cultivation in Kumaon and Kashmir has great 
possibilities. Although it does very well in the eastern Himalayas, there are diffi- 
culties of drying and storing in a wet climate. In Kashmir it is cultivated at 
Tammrg at an altitude of about G.000 ft. On the whole, places with lesser rain- 
fall during early to mid-summer should be preferred. Several suitable places in 
the north-western Himalayas at altitudes of 5,900 to 7.000 ft. could be found 
where it would do well. It is used in certain heart conditions to increase the tone, 
excitability and contractility and the refractory pha<e of the cardiac muscles. 
There is quite a large domand for it. D. hnata Ehrh., which has been worked at 
the School of Tropical Medicine is less cumulative. lapidly slows the pulse rate 
by 00 per cent and less deteriorating in the Tropics than D. purpurea. It has 
been successfully cultivated in Kashmir. 

10. Eucalyptus globulus Labill. (Eucalyptus) — Leaves for distillation of 
oil. 

It is an Australian plant whose introduction into India has met -with com- 
plete success on the KilgirLs and other hill ranges of south India. It may also be 
tried at elevations between 4,000 to 5,000 ft. in the north-west India. Above 
this nltit ufe it is liable to suffer badly from snow. It is used specially in bronchitis 
as inhalation and also internally as an anthelmintic. In addition it has a large 
demand a« an insect repellent.. 

11. Eugenia aromatica (Linn.) Baill *) 

Syn. E. aromaiica Kunze ; E. caryopJnjllataThvaih . : Caryophyllus J- Clove. 
aromatiens Linn. — Dried flower buds. j 

Cloves met with in Indian bazars are often old and inactive. Those suited 
for medicinal purposes should have a strong fragrant odour, a bitter spicy pun- 
gent taste, and should emit a trace of oil whon pressed between fingers. It is a 
native of Moluccas and thrives in a moist tropical climate preferably in an island. 
It has been cultivated in southern Lidia in the Government gardens, Burliar, and 
central Travancore, especially in Koni, with some success. It is likely to do well 
in similar places. It requires certain amount- of sand in the soil to reduce its 
tenacity. The tree naturally likes a volcanic soil and a sloping position. It is 

D 
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used in medicine m dentistry and is also m demand m the indigenous systems Q f 
mechcine It is largely used as condiment and for other household purposes 
There is a \ery large demand in India 

12 Ferula alkacea Boiss f Asafoctida— Oleo tm oh 

gvn F Assa foehda Boiss et Buhse (non i tamed by mcmon from 

\ p2 rhl “ m ' sotfc 

The plant lft found in eastern. Iran and m Khorasan It grows on rftaj 
and soil up to an altitude of 7 000 ft It might be successfully cultivated in India 
on the hills of North West Frontier Province It yields the kind of hmg much 
preferred as condiment m India and is used in the indigenous systems of medicine 
for a vanety of purposes such as stimulant carminative and antispasmodic and 
in hysteria etc, There is a large demand for it 

15 F foetida Regel (Asafoetida) — OIco resin obtained by incision from, 
living rhizomes of the plant 

The plant grows in southern Turkestan and in sindy deserts and and hills of 
Eastern Iran in Khorasan and in the neighbouring parts of Afghanistan near 
Herat Its cultivation may be tried in similar areas as in the case of No 12 at 
an altitude between 2 000 to 4 000 ft in the valfeys This is the asafoetida of 
European commerce and is used in medicine as sedative in hysterical conditions 
as a carminative and by mouth and enema in tympanitis There is a sufficiently 
largo demand 

14 Gaulthena. procumhens Linn (Gaulthena Wmtergreen) — Leaves for 
distillation of oil 

The plant is a native of America It is likely to grow well in Nilgiris Travan 
core and Assam between 4 000 to 7 000 ft in somewhat moist and shade places 
There is a fair demand and it is used in rheumatism and neuralgia as an embroca 
tion 

16 Genitalia lutea Linn (Yellow Gentian) — Roots 

This plant is a native of alpine and sub alpine regions of south Europe It 
may well he tried in the temperate Himalayas at an altitude of 5 000 "to 9 000 It 
There is a fairly large demand and it is used as a stomachic and bitter tonic 

16 GlycyrrhiM glal ra Linn (Liquorice) — Decorticated root, subterranean 

stem 

It is a plant of Mediterranean region and is cultivated in Italy France, Russia 
Germany Spain. China etc It is known to be grown in Kochla Thana m Baluchis- 
tan Drosh in Chitral and recently experimentally grown at the Agricultural College 
Lyallpur The areas where its cultivation may he successful are the temperate 
regions of the Himalayas and it may also do well m the hill districts of South 
India There is a largo demand for this drug It is largely used m both western 
and indigenous systems of medicine and is used as a tonic, laxative and for cough. 
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17. Hyoscyamus niger Linn. (Henbane, Hyoscyamus) — Leaves and green 
tops. 

Grows "wild in India and does well in the north-west temperate Himalayas 
at an altitude between 5,000 to 9,000 ft. There is a moderate demand for it for 
medicinal purposes. It is used as a sedative and hypnotic. It is also used in the 
indigenous aj^stems of medicine. 

18. Ipomoeapurga Hayne. (Jalap) — Tubers. 

It is a native of the Mexican Andes, occurring at altitudes between 5,000 to 
8,000 ft. In the localities where it grows rain falls almost daily, and the diurnal 
temperature varies from 60° to 70° F. It flourishes in shady woods in a deep rich 
vegetable soil and is now being cultivated in Europe. The plant has been grown 
in the Nilgiris and would do well in south Indian Hills and eastern Himalayas 
at an elevation of 3,000 to 6,000 ft. At higher levels the tubers are liable to be 
destroyed in winter unless protected from frost. There is a fair demand in India 
as a mild purgative. 

19. Lavendula spica Gav. (Lavender) — Fresh flowering tops for distillation 
of volatile oil. 

For places recommended for cultivation — See Ho. 20. 

20. L. vera DC. (Syn. L. Officinalis Chaix) (Lavtr.dei) — Fresh Hoveling 
tops for distillation of volatile oil. 

It is a native of south Europe and Mediterranean shores, extending into wes- 
tern Africa. It is extensively cultivated in England. It was tried in the Govern- 
ment Botanic Garden, Nilgiris, but proved a commercial failure. There seems 
no reason why it should not do well on the temperate regions of the Himala 3 7 as. 
When about four years old it yields the best otto, and is said to be improved by 
keeping back the flowering. Both Nos. 19 and 20 are used in medicine as flavour- 
ing agents and as carminative but there is a large demand in perfumery. 

21. Lobelia injlata Linn. (Lobelia) — Dried aerial parts. 

This is an American species and may well be tried in the Nilgiris and Travan- 
core between 3,000 to 7,000 ft. It may also do well in the eastern Himalayas. 
There is a moderate demand in medicine. It is used as an antispasmodic in asthma 
and whooping cough and as an expectorant. 

22. Mentha piperita Linn. (Peppermint) — Herb or better, perhaps, leaves 
during budding and flowering stages for distillation of volatile oil and manufac- 
ture of menthol. 

The plant is largely cultivated in some foreign countries, e.g., United States 
of America and England. Experiments were carried out many years ago with a 
certain degree of success in the Nilgiri gardens. Methods of planting, cultivat- 
ing, harvesting and distilling have been worked out through years of trial and 
experiment in other countries and could easily be taken advantage of in India 

0 2 
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It can bo easily grown as a garden plant in temperate climate According to a 
recent report by tbe Ministry of Agriculture, London, any light calcereous soil 
friable sandy loams or gravels may be used for cultivation of mint It is used aj 
a carminative and to disguise the taste of evil smelling and unpleasant drags Aj 
a flavour in confections and dentifrices and other household purposes also rt u 
used to a very large extent 

Japanese oil which is prepared from other species of MentI a — JU anmis 
Linn (var piperascens Holmes) or frem JU carcdivsts Lmn (var piperosem 
Briquet) is also largely imported but is admittedly inferior to the English The 
Japanese oil, however is ncli in menthol content The future of the cultivation 
will depend upon the rate at which the synthetic menthol 13 being produced 
and boomed in the market 

23 Mynstica fragrans Houtt (Nutmeg, Mace) — Nuts, aril 

The plant is found wild m Moluccas It is cultivated m India to a very limited 
extent and did well in tbe Government Gardens of Barliur in the Coonoor Valley 
on the eastern side of the Nilgira and Courtallum hills further south Tbe best 
sod for the nutmeg tree is a deep rich loam with good drainage , the climate 
should be hot and moist It is likely to grow well near the sea both on tk 
East and the West Coasts of South India, especially the latter It is not much 
used m medicine but the volatde oil enters into several important and widely 
pharmacopoeial preparations, and is also "used in indigenous systems o! medicine 
as Btimulant, carminative and tonic, etc It is extensively u od in perfumery. 
It has a widespread use as a condiment m India and in European cookery 

24 Myroxylon toluiferum H B and K (Tolu) — Balsam obtained from 
incision of bark 

It is a plant of tropical America and may do well in south India and eastern 
Himalayas at places with fairly equable temperatures and at altitudes between 
1,500 to 3,000 ft It is used for flavouring and improving the taste of liquid 
medicines It has a large demand in medicine 

25 Physostigma tenenosum Balf (Physostigma)— Seeds 

This is a plant of tropical Africa and m India it may be tried m the plains 
of several provinces It has a moderate demand m medicine as a myotic and u 
also used to increase gastric and intestinal peristalsis 

26 Piper cubzba Lmn f (Cubebs) — Dried full grown, unripe fruits 

It is a native of Java and the Moluccas, and has been successfully cultivated 
m Mysore The plant grows well up to an altitude of 1,500 ft and likes a warm 
and moderately moist climate It will probably do better in South India and 
may do well in certain parts of Bengal It has a moderate demand in medicine 
a urinary antiseptic, but there is a fairly large demand in indigenous systems of 
medicine There is also some demand as a spice 
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27. * Plantago ovala Fore!:. (Isapghul) 1 g ee( | s 

28. P. psyllium Linn. (Psyllium) J" 

These two plants would do very well in the plains and hills throughout India 
ip to an altitude of 6,000 ft. or so, preference being given to places with not too 
iigh rainfall. No. 27 is used to a large extent as a household remedy in dysentery 
md diarrhoea and for functional derangement of digestive organs. No. 28 has 
recently come into use as a popular laxative and demulcent in foreign countries. 

29. Polygala senega Linn. (Senega) — Roots. 

It is not a native of India nor is cultivated here. It may be tried in the tem- 
perate Himalayas at 4,000 to 7,000 ft. and it may do well at somewhat lower 
altitudes also. Places with too much rainfall are not suitable. There is a small 
demand for this drug in medicine as an expectorant. 

30. Psycholria ipecacuanha Stohcs. (Ipecac) — Roots. 

The plant has so far been cultivated in India at Mungpco in Bengal and at 
Burliar and Ivallar gardens in south India and at Mergui in Burma. Everywhere 
the plant thrived well but specially so in Buima where it was put on river silt. 
The climate suitable for cinchona also suits this plant. It may be tried in eastern 
Himalayas at places where variations in temperature are small and where land 
might be had along the river banks. There is large demand for amoebic 
dysentery and as an expectorant. 

31. Rliamnus purshiana HO. (O. scant sagrada) — Bark. 

It is likely to do well in the temperate Himalayas with moderate or even low 
rainfall. There is a large demand in medicine as a purgative. 

32. Posa ccnlifalia Linn. (Hundred leaved or Cabbage rose) 

33. R.damasccna Mill. (Damask or Persian rose) 

Both these species are cultivated in gardens all over India but No. 32 is, at 

any rale, the more common. Plains of northern India are most suitable and places 
with slightly sandy soil are preferred. There are some place, for example, Patna, 
Ghaziporo and selected areas in the Punjab, where it is known to do very well and 
large areas are covered with it. Cultivation on a larger scale would be a paying 
proposition. Rose water is used in medicine as a flavouring agent. The petals 
or the rose water is also used in the indigenous systems of medicine. There is a 
very Large demand in commerce for the preparation of oil or otto and rose water. 

34. Rosmarimus officinalis Linn. (Rosemary) — Fresh flowering tops for 
volatile oil. 

It is a plant of the Mediterranean region and is reported to be cultivated in 
the gardens in India. It may be tried in the plains with equable climate but is 
likely to do better in the temperate Himalayas with dry to moderately moist 


j. Flowers. 


* Tho~o marked with asterisk are used only in the indigenous systems of medicine. 
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agriculture; and live stock in indu friti c 

climate Preparations of Rosemary are clue fly employ ed externally as ingml/t » 
of stimulating liniments It is also employed as an adjunct in many pmftia* 
e g Hungary water and Eu de Cologne 

35 *Savssurea Lappa C B Clarke (Costus, Kuth) — Roots 
The plant naturally occurs on the moist, open slopes, surrounding the nV 
of Kashmir and in parts of basins of tho Chenab and the Jhelum It « brirr 
cultivated to some extent in the village Kohsar in Upper Chandra. v&lVv ci 
the Punjab Cultivation on a large scale could bo started in tho western Ilimsbru 
at an altitude between 8, (HX) to 10,000 ft It is likely to be one of the ire. - * 
pay mg crops It is used in asthma and in preparations of stimulating ointmat* 
Its use as a protector of warm clothes from attacks of moth and other vernit* 
is util known It is exported m enormous quantity to China, where it is oW n 
incense Three to four years’ old roots aro marketed 

30 Slrophanlhttt Xotribt Oliver (Strophanthus) — Seeds 
It is an African species and is likely to do well m tho moist tropical tr;ior< 
of south India It is possible that it may do well in drier places also Thri* w 
a fair demand It is used to increase the tone, excitability and contractility tf 
cardiac muscles 

37 Slyrax benzoin Drynnd (Benzoin) — Balsamic resin obtained from incwd 
stem 

The plant has been known to bo successfully grown m the Government 
Gardens, Bangalore It will probably do well m several other places in south 
Indi i It is u«ed a3 an inbalent in chrome inflammation of mucous membrane 
(bronchitis) and as an antiseptic for cuts and wounds There is a fairly 
demand 

3S *Stverlia chirala Ham (Clurata) — Whole plant 
It grows very well in tho temperate Himalayas between 4,000 to 7,00ft ft 
It is used as a bitter and stomachic and there ja a fair demand 

39 Cnjtnca aciffa Steinheil (Squill) — Bulbs (Syn V manlma Baker) 

This plant grows on tho shores of the Mediterranean It may bo tried in place > 

whtro Indian scilks grow, that is, in sandy soil near tho eea or m the dner hflk of 
the lower llunalay as up to an altitude of about 3,000 ft There is a fair demand 
It is used in medicine as an expectorant and general diuretic 

40 * Viola odorataLum (Sweet violet) — Plow era (also the whole herb) 
It can be grown in tho plains but moro suitable situation would bo the tem 

jiernte Himalayas and Kflgins between 3,000 and 6,000 ft Places with drier eh 
mate should be preferred Thera is a largo demand in tho indigenous ev stews of 
medicmc. for a variety of purposes such aB, astringent, demulcent, diaphoretic, 
diuretic and in biliousness and lung troubles Very little of tho genuine stuff u 
aiailable m the market 

* T1 o*c marked with asterisk are used only in tl a indigenous eye terns of medicine 
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ANIMALS*. 

BY 

S. K. SEN, M.Sc., F.R.E.S. 

Entomologist, Imperial Veterinary Research Institute, Mulcleswar 
Introduction 

The customary precedence given by the average individual to the curative 
tspect of disease control over the science of preventive medicine and prophylaxis 
constitutes a remarkable instance where the normal sequence of human endeavours 
s designedly altered in the conviction that such a course makes for expediency in 
she matter of ensuring a better standard of health and efficiency. While in every 
other field of his conflict with the elements of nature, the human subject has 
garnered the fruits of his age-long experience in the numerous forms of protective 
device that have time and again served as bulwark against their aggression, it is 
in the field of disease alone affecting either himself or his live-stock that he fre- 
quently betrays a curious lack of foresight and defensive instinct and diverts the 
bulk of his efforts to fighting the enemy when it has already crossed his 
unguarded portals of entry and has even succeeded in making an inroad into the 
very interior. One thus notices the hapless stock-owner making frantic efforts 
to get his animal rid of this or that disease ‘ germ ’ that has unaccountably invaded 
its circulating blood or of an army of fly maggots that have, in a mysterious fashion . 
made their appearance in an unsightly wound in its skin. Is he really so powerless, 
as he thinks himself to be, to prevent such aggression and is it merely given to 
him to be a silent witness to the damage that is being wrought and then to arrest 
its progress or repair it as best he can ? A reply in an emphatic negative was 
provided to this question when, in 1796, Jenner laid the foundation of the present- 
day preventive medicine by demonstrating the value of vaccination against small- 
pox. The principles of so-called ‘ jennerization ’have been extended to cover 
a wide field in both human and veterinary medicine, for, as is well known, the use 
of anti-sera and vaccines now constitutes a potent method for combating a number 
of diseases affecting man and animals. While the introduction of these products 
has thus registered a definite advance in the history of preventive medicine, one 
is apt to lose sight of the precise signficance of their protective value : they are 
not designed to ward off a disease-producing organism, but to prevent it from 
obtaining a foothold in the system of its host. The form of treatment envisaged 


♦This is the ninth of a series of prpular articles for practical fanners on various animal 
husbandry subjects of general interest. 

( 235 ) 



236 


AGRICULTURE AND LIVE STOCK IN INDIA [yjjj 

m this method m%v thus be designated as “ neo therapy ’ being m e sscnct 
form of curative treatment having as its objective the annihilation tf the 
organism before the latter has had time to proliferate and overpower its 
Curiously the advantvms of even this simple nip in the bud method altbun. 
obvious enough do not as } et appear to have received their due share of r«o»^ 
tion and one notices that the craze for nostrums continues unabated ^ 
only amongst the masses but also amongst the intelligentsia whose acquaintance, 
ship with auch prod icts is not infrequently regarded as a measure of the 
to which thea haae sio eeded in keeping themselves abreast of the more recent 
advances in the science of medicine 

In so far as veterinary medicine is concerned however the cult of heahn 
art has never been viewed with the same degree of favour as it h as been in human 
medicine for the balk of the work m this field has been directed to perfectly 
methods of prevention so that in this respect it must be regarded as the more 
rationalistic of the two in its outlook How tlus has come to be so is not far to 
seek for as Tleming has remarked the medicine of the lower animate differs 
from that of man in no particular so much perhaps as m the application it mate 1 
of utilitarian principles The life of the man is sacied but m the case of animate 
where there are doubts as to complete restoration to health and soundness montLn 
considerations generally decide against the adoption of remedial me »urc' M 
The science of diseaso prevention as opposed to disease cure thus constitute t c 
very essence of veterinary medicine and assumes a paramount position for the 
stock owner whose concern for his animals is not so much dominated by eth ral 
principles as by considerations of efficiency and usefulness As already ind cited 
m this note this science largely consists at the present time in the applicant n of 
products designed to destroy the disease organisms before they have obtained » 
footbold in the tissues of their hosts so that the millcmuin would be reached i? 
measures could be devised to prevent live stock from acquiring them at all T1 » 
bnngs ns to a consideration of the mechanism whereby such organisms ait 
acquired 

How DISEASE PRODUCT?' G ORCAMSMS ARE ACQUIRED BY LIVE STOCK 

It is now a well established fact that a great many of the parasitic and al o 
a proportion of the virus diseases are transmitted through the agency of insect 
or ticks and this is why as remarked by Kosenau [1927] Entomology b * 
become a vitally important subject bo far as preventive medicine is concerned 
It has been computed that about one hundred diseases of h\ e stock are transmit 
ed in this manner and as has been pointed out elsewhere by the present writer 
[Sen 1934] the actual number of such diseases is likely to turn out to be far greater 
in a lew of the fact that the avenues of infection are numerous in the ca*e 
animals on account of the unprotected manner m u! ich they are maintained 

In the present note it is proposed to deal with only such common disea.ei 
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live-stock as are known or suspected to be transmitted by insects, for the 
bject of tick-borne diseases has now attained a dimension sufficiently large to 
erit separate treatment and will therefore be dealt with in a later eomnrunica- 
m. For the information of readers not possessing an acquaintanceship with 
retematic Entomology, it may be mentioned that an insect is characterized by 
, le possession of three pairs of legs in the adult stage and by the body being divided 
ito three well-marked regions, namely, the head, thorax and abdomen. An 
dult tick, on the other hand, possesses four pairs of legs, whilst the head and the 
lorax are fused to form what is knowm as the cephalothorax (Plate XVIII) 

The methods by which diseases are transmitted by insects may be classed into 
w r o broad categories : (1) mechanical and (2) cyclical. In the first method, the 
nsect merely plays the part of a casual porter and carries the disease-producing 
xrganism on its mouth-parts or legs (Plate XYIII) — both of which are well adapted 
or this purpose — or other parts of its body and deposits it on w ounds or abrasions 
or on the mucous membrane of a healthy animal ; or, the organism may be directly 
inoculated by means of its mouth-parts, exactly in the same way as one would do 
in giving an infective inoculation by means of a needle, so that, in this last sense, 
all blood-sucking insects may be regarded as potential carriers of disease. The 
organism may also obtain a temporary lodgment in the upper part of the digestive 
tract of the insect and the latter may regurgitate it, w hile feeding, on the body 
of the final host ; or, the organism may pass through the digestive tract and be 
voided in the faeces ; or, again, it may not normally pass out of the insect at all 
but may be acquired by the animal by the crushing or sw r allowing of the insect. 

Under natural conditions, a common method of disease transmission is by the 
so-called “ interrupted ” feeding, where the infective insect, while engaged in the 
act of obtaining a meal of blood, is interrupted by the movement of the host and at 
once proceeds to complete the feed on a healthy animal of the same species. Similar 
conditions have been actually reproduced in the laboratory in order to test the 
possibility of certain diseases being transmitted in this manner, and in a proportion 
of these trials the results have been positive. 

In the cyclical method of disease transmission, on the other hand, the causal 
organism, after being ingested by the insect vector, undergoes a series of develop- 
mental changes before it becomes again infective for a new r host, as is known to be 
the case in the mosquito transmission of human malaria. It has, however, been 
repeatedly observed that such development is capable of being accomplished 
by an organism only in one or a very limited number of insect species, and it is the 
discovery of the actual species of vectors thus involved that constitutes one of the 
principal aims of research in both Medical and Veterinary Entomology. It will be 
readily realized that progress in this field is necessarily slow 7 , inasmuch as it entails 
an intensive examination of the internal tissues of suspected vectors and the 
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prosecution of carefully controlled transmission experiments, and. all tba ft e 
quently assumes enormous proportions This is why the bulk of the eastm 
knowledge concerning insect vectors of animal diseases relates to the mechanical 
as opposed to the cyclical, method of transmission, and it will also be largely 9* 
former category of diseases that will be dealt with in the section that follows. 

Some common insect bobne diseases op zjve stock 

It would hardly be possible within the compass of a note of this todeal 
even in outline, with the whole of the enromous volume of accumulated evident 
on record pointing to the conclusion that it is through the intermediary of used 
that a large proportion of the pathogenic organisms are acquired by live stoc! 

In what follows it is proposed merely to cite, by way of illustration, a few oft} 
more important diseases m which insect vectors are known or believed to 1 
involved For the sake of convenience, these diseases will be considered tind 
four categories, depending upon the nature of the agents responsible for tit 
causation and this will incidentally furnish an indication of the remarkably van 
character of the rOle played by insects m their spread under natural condition 
(o) Virus diseases 2 

1 Rinderpest —There is on record a good deal of presumptive evidence 
indicate that this most serious contagious disease of cattle is spread through : 
intermediary of blood sucking flies The consistency with which the disease > 
be reproduced by the sub inoculation of a minute quantity of infective Wood r 
itself suggestive of such a possibility and to this may be added the observato 
brought forward by some recent workers to show that outbreaks of rrndeq 
frequently synchronize with the seasonal occurrence of the larger types of bv 
flies [Crawford, 1933] As a matter of fact, there are instances on record si 
the disease has been experimentally reproduced through the bites of tsetse 
in Africa [Hornby, 192b] and of hoiseflies m India [Bhatia, 1935] 

2 Foul fox — This ia one of the few virus diseases which have been cot 
aively shown to be capable of being transmitted through the agency of msects 
has been recently demonstrated that under expenmental conditions fowl yox 
be readily reproduced through the bites of various species of mosquitos, sen 
which are of common occurrence m India [Khgler, llackenfuss and Rivers 1! 

In a few instances, these mosquitos have teen found to remain infective for a 
a fortnight following a meal on diseased fowls It is noteu ortby that the fit; 
fly has also proved capable of transmitting fowl pox one to fifteen days 
becoming infective [Bos, 1X32] 

{b) Bacterial diseases 

3 Anthrax — The earliest experimental evidence of the transmissioi 
ant wax t trough the agency of msects w as obtained ss far back asm the year! 

l The general features of the vectors mentioned in, hi9 and the following sectic 
indicated by diagrammatic sketches m Plate XVIII 1 

* These diseases are caused by agents which cannot bo seen under the microscope 
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•hen Raimbert showed that the disease could he reproduced by the inoculation 
do guinea-pigs of the crushed bodies of meat flies that hod been fed on antiwax 
flood. Since that date, our knowledge of vectors concerned in the spread of this 
iisease has steadily advanced, and of the more recent contributions in this 
ield, mention may be made of those made by Morris [191S] in America, who 
aicceeded in transmitting the disease through the agency of horseflies and 
nosquitos. The so-called carrion flies are also known to he not infrequently 
concerned in the spread of the disease under natural conditions, and this is only 
what is to bo expected in view of their habit of breeding in carcases of animals, 
including those dead of anthrax. This was strikingly illustrated during the Great 
War when numerous cases of the disease occurred in animal subjects due to 
flies bred from infected carcases on the battlefield. 

4. Haemorrhagic septicaemia . — Although no definite experimental evidence 
has as yet been put forward to prove the transmission of this disease through the 
agency of insects, there is a considerable amount of presumptive evidence on 
record pointing to the conclusion that, under natural conditions, the disease is 
conveyed by more than one species of biting flies, notabty horseflies [Niesclnilz and 
Kraneveld, 1929]. In view of the fact that the causal parasite of haemorrhagio 
septicaemia is a near relative of the bacillus of human plague, the possibility sug- 
gests itself, as already pointed out by Sen [1925], that fleas may also act as vectors 
of the disease. 


(c) Protozoan diseases 1 

5. Surra (Trypanosoma evansi infection ). — In relation to the question of 
vectors of animal diseases, the subject of surra has received by far the largest 
amount of attention from veterinary workers in India, the earliest observations 
in this field having been made as far back as in the year 1901, when Regers 
brought forward some experimental evidence to prove that the disease was 
transmitted by the bites of horseflies. Rogers’s observations have since been con- 
firmed by a large number of other workers, not only in India, but also in the Philip- 
pines [Mitzmnin, 1913] and Dutch East Indies [Kiesckulz, 1930]. Of the Indian 
workers in this field, a special mention should be made of Cross and his collaborators 
[1922, 1923], who, as a result of an extensive series of experiments, came to the 
conclusion that the disease was capable of being transmitted by several 
species of horseflies, notably the one known as Tabnnus rubidus, which is of very 
common occurrence in this country. At the present time, however, attention 
has been largely focussed on the possibility of the occurrence of a cyclical 
transmission of the disease on the analogy of what is known to take place in the 

1 The protozoa arc ‘ unicellular ’ organisms and include tho malaria parasites.' 

E 2 
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case of a similar condition (Nagana) m Africa although the indications wfo 
available would appear to be against this possibility 

6 Pigeon malaria —This disease although of less importance than tie pre- 
ceding ones provides a feature of special interest m that it represents the t®] r 
instance of an insect borne protozoan disease oflive stock in India where the ca sj 
parasite (Haemoproteus tohimbae) is definitely known to undergo a cycUca,U««ty> 
ment m its invertebrate host which is a w ell known louse fly (P<seu<fc!tfKk 
manra) and is of common occurrence on pigeons in the plains of India Th 
development undergone by the parasite m the fly occupies a period of about 
three weeks and at the end of this period but not before the flj becomes 
infective for healthy birds [Adie 1924] 

Id) Worm diseases 

7 Bursaii — This well known equine disease which manifests itself in the 
form of tumours has recently been shown [Datta 1933] to be caused by a species 
of worm ( Habronema ) which is either identical with or closely allied to the paraate 
responsible for an analogous condition known as summer sores in certain other 
parts of the world It has been conclusively demonstrated that the causal pan- 
site of this latter disease is transmitted bj both the housefly and the stablefi 
in which it undergoes changes before becoming again infective for a healthy sab 
ject so that it is more than probable that the same two a ectors arc also concerned 
in the production of bursati in India In the final phase of its development m 
the tissues of its invertebrate host the parasite invades the mouth parts where it 
usually remains in residence until excited to activity by contact with a warm 
moist surface such as what occurs when the fly is sucking moisture from the horse 
and under such conditions it actively leaves tho proboscis of the fly and invades 
the equine host 

8 Tapeworm of dogs — This worm (Dipyhdiutn canmum) vhicb occurs cmt. 
rnonly m the intestines of dogs and cats is transmitted by the biting dog louse 
(Tnchodecles cants) and also by dog fleas ( Clenocephalus fehs and Cl cants) Tie 
eggs of this worm are passed through the dog s anus and fall to the ground 
they are ingested by the flea larva They now hatch into embryo tapeworms and 
these latter eventually develop into the so called ej sticercoid * forms By th s 
tunc the flea larva develops into the adult stage and it is by swallowing the in 
footed adult flea that the dog or the cat as the case may be acq tires the infection 
A similar cycle of development also takes place in the dog ^ouse 

Before concluding this section a reference should be made to a group of 
diseases m which msects do not play the rd e of transmitting agents as they do w 
the instances cited above but inflict direct injury on the host which in oonse 
quence may develop extreme unthriftme3S and other symptom® in hcative of 
a g neral loss of condition Examples of this ar prov ided bv the so called 
lounnaji ciuud by a mvmva infestation of lree and* myiasis ’ , a teem given 
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oo the conditions brought about as a result of invasion by fly maggots of the skin, 
digestive tract, or rhinal and other passages of man and animals. As is well known 
to most stock-owners, such maggots, when present in large numbers in wounds 
or sores, may cause extensive injury by burrowing into the tissues. In this con- 
nection, it is worthy of note that the Indian bluebottle, Clirysomyia bezziana, 
has, unlike most other species of this class, the peculiar habit of breeding only in 
living tissues, instead of in carcases, and this accounts for the fact that it happens 
to be the commonest species of myiasis-producing fly in this country. By far 
the most important form of animal myiasis, however, is that caused by the ox 
warble fly ( Hypochrma Unccilvm) and this has already been dealt with by the present 
writer [Sen, 1934, 2] in a previous article in this Journal. 

COMBATrXG mSUAS'E-CAHItYING EiSECTS 

The subject of combative measures against blood-sucking insects, as adopted 
in some of the progressive countries of the world, has already been dealt with 
elsewhere by the present writer [Son, 1932], Moreover, a consideration of these 
measures would be outside the scope of this paper, for, as its title indicates, 
its object is no more than to present facts illustrative of the importance of insects 
as carriers of some of the common diseases of domesticated animals in India. It 
would seem, however, that in relation to the general problem of combating the 
insect pests of live-stock, these facts might be relevantly elaborated to include 
an outline of the life-history of the insect vectors referred to in the preceding 
section, for it is on this knowledge that any rational method of control will have 
to be ultimately based, and, as pointed out by Rosenau [1927], “without an 
acquaintance of the life-history and habits of the insect host, there will be economic 
loss, wasted energy and di appointing results”. 

By far the largest majority of insects with which the stock-owner is con- 
cerned have, broadly speaking, the same type of life-history, their growth being 
marked by a scries of remarkable developmental changes from the egg to the adult 
stage which are expressed by the term * metamorphosis ’. This is best illustrated 
in the case of a horsefly (Plate SIN). It lays eggs on vegetation overhanging water 
and these hatch into larvae which live an aquatic life, feeding and growing all this 
t ime (which may bo several months), until they en< er a quiescent stage and turn 
into pupae and these latter, after a period of about a month or more, transform 
into winged adults. The occurrence of these four stages— the egg, larva, pupa and ; 
adult — also forms an essential feature in the development of the mosquito, house-, 
fiv, buffalo-gnat and, in fact, of most species of flies and also of the flea, although a' 
considerable amount of variation may exist in regard to their breeding habits J 
Thus, the housefly breeds largely in horse-dung and kitchen refuse, the stablefiy 
in stable litter impregnated with urine, the bluebottle in carrion, the mosquito in 
accumulations of water, the sandfly in various kinds of earth materials, the 
buffalo-gnat in running streams and the flea in crevices of floors and under mattings 
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in places frequented by dogs and cate IIow a knowledge of tho breeding habits 
of these insects is capable of be.ng utilized in combating them is illustrated by the 
•well known method of destroying mosquito Jarvao in water by tho application 
of kerosine oil or Paris Green On such know ledge also arc based tho principles of 
sanitation which enjoin the effective disposal of manure and carcases in order to 
prevent the breeding of houseflies and bluebottles respectively In tho case of 
horseflies again one realizes that organized campaigns directed to destroying 
their egg clusters ate likely to provo of very appreciable value in combating these 
pests for a single cluster may contain hundreds of eggs 

Tho type of life history described above, however, does not apply to 
the members of the families to which tho bed bug and tho loaso belong In 
the case of these insects the eggs hatch into young which do not differ m 
appearance from their parents except for their smaller bizc and for the fact that 
the genitalia aro not jiatent Latrr the genitalia develop and tho injects grew m 
size and attain the adult state Although tho bed bug and tho louse thus present a 
similarity in so far as their life hMorj us concerned, their habits of breeding how 
ever, are entirely different While as is well known, tho bed bug commonly lives 
in cracks and crevices of buildings and furniture, the louse, on tho other band 
cannot live for any great length of time if apart from its host, on which, in fact, it 
accomplishes its entire life cycle Combat i\ c measures against bed bugs, therefore, 
frequently take the form of fumigation of infe«tcd liou«os, whdo tho«c against hoc 
usually consist m the application directly on the body of the host, of various 
insecticides such as sodium fluoride in the ca*c of birds, and of raw linseed oil or 
a combination of tobacco decoction and crc*ol in tho caso of mammals 

Finally a very curious typo of life history characterizes Pscudohjncha m/xura, 
the transmitter of pigeon malaria (ante), and certain other related flies These 
deposit full grown larvae which pupate shortly after extrusion, so that, in such cases 
the use of trips against the adult flies n calculated to yield tho largest measure 
of success 


In formulating combative measun s against injects, it ts useful to remember 
at one is reckoning with a type of enemy which, in numerical strength, is by far 
he most formidable m the animal kingdom, for a total of nearly COO, 000 species 
in..ec s ave already been described anil they represent so\ en tenths of the 
B P e ° iei kinds of anur a!s The number of known species of horse 

noo Th n e fT ted at moro than 2 000 and that of bltin e 1,co at 

awrt iv.p „ ° power o flight and concealment possessed by most species of injects 
tvot rZT T at fl WhlCh 80me 0f them «“ n^'P'y ™ points into 

£»P»1 stage lia s Ven foJmd to J of tho egg, larral aod 

“ «»t the tone reqjed fad - .A “" d flva ^ respectively, 

development from tho egg to the adult is less than 
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twelve days. It has been estimated by Hodge [1911] that “ a pai of flies begin- 
ning operations in April might be the progenitors, if all were to live, of 
191,010,000,000,000,000,000, flies by August. Allowing one-eighth of a cubic inch 
to a fly, this number would cover the earth forty-seven feet deep ”, 

In practice, the combative measures aganist disease-carrying flies are fre- 
quently directed to exterminating them in the adult stage, as is witnessed by the 
numerous forms of traps and repellents at present in use to achieve this end. For 
reasons indicated in the preceding paragraph, however, the application of these 
measures can only yield results of a very limited value, and experience has shown 
that it is only by striking at the source, namely, at their bre.ding media, that 
a reduction in their number can be effected in an appreciable manner. These 
media however, are not only of an extremely varied character but are scattered 
over such extensive areas as to demand the closest co-operation between stock- 
owners and the general public for their eS'ective disposal, and it is almost needless 
to say that the urge for such co-operation can only originate from a realization of 
the magnitude of the problem and the inestimable benefits that are likely to accrue 
from endeavours directed to solving it on rational lines. The i mm ediate desi- 
deratum in this connection is to assist the stock-owner in the appreciation of the 
fact that it is as paradoxical to wage a continuous war against insect-borne diseases 
without taking any notice of the vectors themselves, as it would be to embark 
upon a scheme of devising methods for combating -incendiarism without having 
anything to do with the habitual incendiary. 
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f \ plana no n or PLATTS 
Vi at r M in 

Diagrammatic »U tel s to indicate tho general fevtures of some common insect 
vectors injurious to live stock The Urst two figures are those of ticks and are included 
hero to indicate th* differenr h tween an insect an 1 a tick (Drawings not nw'k to 
any scale ) 

Fig 1 A sop ticl (Aigasid) 

Fig 2 A hard tick (Ixodid) 

Tio 3 A sandfly (PI lebotomv* sp ) 

Fig 4 A buffalo gnat {Stmu/umt *p ) 

Fig C A atablefly ( Stomoxyt ap ) 

Tig C A maggot from wound 

Tin 7 The louse fl> Pseudo' j Ji>a jiaura, tho vector of pigeon malaria 
Tig 8 A flea (Ctenocephahu sp ) 

Fin 9 A racking louse (Haematopinui) 
tics 10 A biting louso (Trie ? odcclen sp ) 

Fig ll The head and mouth parts of the house*f)\ 

Fig 12 The foot of tho housefly 
Fig » Mouth parts of a horsrflv 

lie 14 Mouth parts ofastablefly showing worms of summer sores (°cop 9) (After 
H 11 1918) 

Plate 

Life h story of a horsefly (Taianuj sp ) a common vector of surra 
in 1 Cluster of eggs on under "urfecc of leaf (sbghtlv magnified) 

hro 2 Dtto, removed from leaf x 4t 

Fig 3 Lorv a x 4} 

Fio 4 Pupa x 4J 
Fig 5 Adult x4J 

Three surra parasites with some bicod corpusc’es (} phly magnified) 
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Trm problem of providing suitable fodder and forage to the eattlo population 
of India is as important as it. is intricate. It is one of the main limiting factors 
in all schemes of cattle improvement. Good pastures are not readily available in 
this country and intensive methods of cultivating fodder crop3 are the exception. 
The demand for larger fodder production from urban as well as rural areas is on 
the increase and its importance cannot he over-emphasized. 

The introduction of higher yielding varieties of food crops such as wheat, 
barley, rice, etc., has resulted in a proportionate increase in the available dry fodder 
hut much remains to he done in evolving suitable crops mainly for the cattle. The 
agricultural departments nil over India have this problem before them and inter- 
esting and useful investigations are in progress in improving crops like sorghum, 
maize, etc., by selection or hybridization, as well ns in the introduction and accli- 
matization of lucerne, berseem, elephant grass, guinea grass and other grasses. 

Oats may he considered a good fodder crop for horses and cattle because of 
their high nutritive value as well ns the adaptability of the crop to a wide range of 
soil and climatic conditions. Oats can be fed to cattle in almost all stagos of the 
plant’s growth. In the young or green condition it yields profuse and first class 
green fodder. The dry straw (nr hay) is readily eaten by animals. The seed servos 
as a valuable and important red ion, largely used in dairy farms and military canton- 
ments as one of the chief constituents of the concentrates recommended for 
animals. The value of oats as a fodder crop, however, is not yet sufficiently widely 
recognized in this count ry, and tiie purjio.se of t his paper is to invite attention of the 
people concerned to the value of this important crop. 

Selection, acclimatization and hybridization have all received their due share 
of attention with this important crop at Pusa [Shaw and Bose, 1033] and a number 
of valuable types and hybrids have been secured as a result of these studies. The 
yield of grain of these improved oats usually averages from 1500 lbs. to 2500 lbs. 
per acre and that of straw is one and a half to twice the weight of grain obtained. 
A large number of European and American oats have been tried at Pusa but even 
the earliest spring oats amongst them proved to he too late for Indian climates. 
Many of them produced excellent green fodder, in considerable quantities, but they 
invariably failed to set a normal amount of seed. The final qualit} 7 and yielding 
capacity of any strain is an effect largely attributable to its inherent characters as 
well as to tlio manner in which it can accommodate itself to the soil and climatic 
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conditions under which it is grown It was useless, therefore, to continue tv 
wort of acclimatizing exotic oats and hybridization was resorted to Some ofthese 
hybrids so produced, not only combine high yielding power of gram with ample 
strong straw, but possess the added merit of maturing with less water thaarmt 
of the exotic varieties — a fact which is of great advantage in a country where water 
supply 13 the principal limiting factor m crop production 

To obtain the highest possible return from every acre of land is the aim cl 
every cultivator and this can be achieved by growing good and reliable seed Tie 
supnority cf pedigree seed mil manifest itself on whatever class of land it e 
grown and Pusa oats claim this property There can be no better testimony to tie 
w orth of Pusa oats than that during the short space of less than a decade th jusand* 
of maunds of Pu«a oats are now being grow n m India and that the insistent demand 
for these oats far exceeds the Bupply Even the so all local ryot is starting to calti 
vate Pu"a oats for his cattle because of the attractive arid valuable properties of tie 
crop 


The mam strains which are distributed on a large scale at present are — 

B S 1 —Early maturing type evolved from Bihar oats by selection Plant’ 
semi erect in the early stage of growth, with moderate tillering capacity and weak 
straw Leave long and fairly narrow with a few marginal hairs Loaf sheath 
deep purple at the base Panicle equilateral, more or less erect, yellowish green 
SpiheletB with thin awns and many short hairs on the callus, and atenfw- type of 
ba'c Grams duty y ellow with a greyish tinge on the tips of the glumes High 
yielding, drought and smut resistant Ideal for tracts with low rainfall Bu’liel 
weight thirty five lbs 

E S 2 —Another selection from Bihar oats resembling B Sim all morpho- 
ogical characters but maturing about a fortnight later and rather more susceptible 
to smut 


EybrtdC-An earty maturing oat obtained by hybridising B & 2 with Scotch 
po o cats 'ants spreading jn the early stages of growth and having ’profuse 
W llT T 6t v WDg 8traw long and bread with a few marginal 

erect eomLLTVi ! g t I " !rp!e at the Panicle, equilateral, more or less 

the callui Spihelets with thick awns and few short hairs on 

fall or irrigated conditions . mg oat Ver 3 eoitahle f ir tracts with high ram 

Ihjlrui "Mocii re ‘ ,nt ' in ^ Bitshel weight thirty nine lb’ 

potato oat3 Phinta spread KatUntJ * °^ ta,ne< ^ hybridising B S 4 with Scotch 
tfllering capacity and strong W th ° €atly 8ta 8 ea of growth and having profuse 
GJnal hairs Leif sheath Iwht^ 1 ^ eaTes * on 8 and broad with numerous mar 
Iws erect, somewhat dull hluiah^ ^ ° &t ^ a<;e Panicle, equilateral, more cr 

hairs on the callus, an ,j «fer»y ( .^ en ta with thin awns and many sk d 

JT 10 of base Grains, bright yellow in colour, 
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very plump. High-yielding and profuse-straw-producing oat. Smut resistant. 
Bushel-weight thirty-six lbs. 

Hybrids C and J shatter their grain a little if they are left too long in the field 
after maturity, 

A largo number of other hybrids having some well-known exotic oats such as 
the Orion, Abundance, Iowa, Kin wada, etc., as one of their parents, are in the 
experimental stage and will soon be released for di-tribution. 

B. S. 1 and B. S. 2 havo now stood the test of time and have maintained their 
reputation for high yields, early maturity and drought resistance. The following 
table shows tho average yields of these two selections at Pika [Shaw and Bo'-e, 
1933]. 

Table I 


Average yields of B. S. 1 and B. S. 2 oafs at the Botanical Section , Pitsa, during the 

period 1929-33 



Avorago yields of grain in lbs. por aoro 


1 Average 
j of five 

Typo 

1029 j 

1930 

1931 

1932 

1933 j 

years in 
| lbs. per 
aero 

B. S. 1 

2,378 

2,322 

! 

1,871 

2,370 

2,446 

2,277-4 

±62-47 

B. S. 2 

2,878 

1,870 ; 

1,960 

2,617 

1,815 

2,228-0 

±131-09 


The superiority of these oats over tho previously cultivated varieties has led 
the Pusa authorities to reject tho latter and to adopt the former as the standard 
oats on the Pusa Farm. Large areas are also being put under B. S. 1 oats at Karnal 
and many other Provincial Farms. Some of the local Bihar planters nowadays 
cultivate this strain on a large scale. 

A number of yield trials have also been conducted. Fleven hybrids with 
Scotch potato oats were tried against B. S. 1 and B. S. 2 simultaneously at Pusa and 
Karnal for three consecutive years [Bose, 1935] and tho average yields obtained in 
these two localities arc presented below 









249 


IMPROVED PUSA OATS EOR FODDER PRODUCTION 

Ifc will be evident- from the above tabic, that the five high yielders in the experi- 
ment were B. S. 2, B. S. 1 , and Hybrids C, J and G in the order given, though the 
yields of B. S. 1 and Hybrids C, G and <3 were not found to be statistically different 
from each other. In these three hybrids, however, the high-yielding capacity of 
the Pusa parents have been combined with the plump grain, profuse straw and 
other good qualities of the Scoteh Potato oats. 

An idea of the production of straw in the hybrids and B. S. 1 and 2, mentioned 
above, may be formed from Table III where the comparative yields of dry straw, 
as obtained at Pusa in 193-1, are tabulated. 

In order to study the differences in the yields of green fodder, grain and of 
straw in two Pusa selections, seven Pusa hybrids and an exotic oat, viz., Iowa, 103, 
a yield trial was conducted at the Botanical Sub-station,* Pusa during 1936-37. 
The experiment was laid out in randomized blocks, with five replications. The size 
of each sub-plot was onc-forticih of an acre, from half of which green oats taken 
at the right stage were cut, the other half being allowed tp mature to seed. The 
results obtained arc presented in Tablo IV. 


♦Financed by tho Imperial Council of Agricultural Research. 




Table HI 

ComparoUte yields of straw tn oats at Pusa tn 1931 
(Bantli I) 
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JVrecntagB yield taking 



Average yields of green fodder, grain and straw from Pusa oats 1936-37 
(Plots l/80tli acre in size) 



percentage of tlio general mean 85-3 102-4 105-4 SS-G OS-7 00-7 92-2 102-1 12S-3 100-3 100-0 0-17 
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A study of these figures shows that the yield of green fodder is much the && 
in all types, while m so far as grain yields are concerned those of B S 1 Hjbnd J 
and B S 2 are statistically better than those of the rest which among t!m<*lr a 
show considerable differences The highest yield of straws was obtained by loss 
103 the lowest from B S 1 This experiment, however, is not entirely concha n 
as the unusmllv long drought during the growth period of this crop m th« ^ 
weather of 193G 37 appears to have been reflected in decreased crop yields 
ally in the matter of the green fodder It is proposed to repeat the experiment 
for further observations 

The number of strains of oats at Pusa, now on the distribution I&t or mtbi 
cour-e of trial is quite large It is bclica cd that enough material is thus available 
to meet the needs of the many different soil and climatic conditions under whch 
the crop might be grown It is therefore suggested that wider trials of Pinaoifa 
might be with advantage undertaken b> those interested in the improvement cl 
Indian live stock 
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Per kg , 
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me Per fc g 


Carotene 

m g per kg 


Xanthophy 

mg per 
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Four kinds of mangoes were available for the experiments. 1. Mangoes re- 
r cd from Yizagapatam representing Northern Circar3 and sent by rail. 2. Lo- 
varieties grown round about Bangalore. 3. Imported varieties grown in or- 
irds in Bangalore. 4. Mangoes grown in the Cauvcry valley near Seringapatam. 

I the samples could not be obtained in the best condition, especially those from 
4ant places. The results given below arc, however, of considerable use and in- 
rest to growers and consumers. 

Tamm II 

Carotene, and vitamin C content of various species of mangoes 


mrce 


■ Caroteno 
’ in mg. per kg. 


Vitamin C 
in rag. per kg. 


Name 


Bichro- 
mate 
colour 
, compa- 
rison 


Lovi- 
; bond 
' Tinto- 
! motor 


Iodino 

titra- 

tion 


Till- 

man’s 

reagent 


Remarks 


\ 

Bnnganapnlli 1 j 
Banganapalli 2 1 

C*G 1 

G-4 j 

0-097 

0-015 ! 

Plucked too early 

11-8 | 

i 

19-0 I 

0-141 

0-075 1 

\ 

Fully ripe. Normal 

i 

Peddarasam . 1 

t 

i 

12*2 j 

12- S ! 

1 

0-298 

0-185 j 

Did not develop full 
colour, flavour or 
sweetness 

Neel am . . j 

Himnyudin Pha- j 

10-4 j 

10-0 

0-352 

0-224 J 

1 

Ditto 

sand . . ! 

5-S | 

4-0 | 

0-233 

0-116 

Ditto 

Suvamarekha . . 

3-4 | 

4-o ; 

0-071 

0-025 

Ditto 

Nalla Andrews 

4-2 , 

4*4 

0-474 

0-491 

Ditto 

Jehangir 

2 • (i . 

2-8 

0-2GG 

0-0G5 

Ditto 

Bodami . 1 

140 


0.740 

0-45G 

Fully ripe. Normal. 

Badami . 2 

80 

’ ios 

* * 

* * 

Mature fruit. Ripen- 
ed in tlie incubator 
at 37°C. 

Raspuri . 1 

Raspuri . 2 

Raspuri . 3 

13-8 

18-6 

0-018 

0-087 

Fully ripe. Normal 

16-2 

22-0 

0-139 

0-112 

Ditto 

19-8 

- • 

• » 

0-044 

Ditto 

Malgova 

12-0 


0-191 

0-157 

Ditto 

Hamlet 

5-4 

4-8 

, 0-659 

0-515 

Highly acid 

Sour Stone variety 

11*4 

13-5 

0-760 

0-830 

Ditto 
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Table II — contd 


Source 

Name 

Carotene j 

m mg per kg 

Vitamin C 
m mg per kg 

Remarks 

Dichro 

mate 

colour 

compa 

naon 

Lovi 

bond 

Tmto 

meter 

Iodine 

titra 

tion 

Till 

man’s 

reagent 



60 

03 

1 0 640 

0 652 

Better than the local 







vanety m tasta 

g 


7 6 

10 C 

! 0 160 

0 056 

I ery sweet 

2 


C 0 

0 

| 0 567 

0 593 

| Ditto Good Cavour 

s. 


6 0 

"•2 

1 0 117 

0 141 

Ditto 



I GO 


0 191 

0 145 

Resembles Neelam 

jjf 


11 

1 4 «> 

0 125 

0 093 

Fibrous Poor quality 

£ 


27 6 

5 

0 5S5 

0 402 

Rich j ellow colour 


Raspun seedling 

28 

33 

0 182 

0 112 

Fibrous Poor qua! ty 


Langra 

30 

33 

0 158 

0 112 

Immature Poor sam 

1 






pie 


Bombay 1 

8 4 

10 

0 104 

0 059 

Ditto 

il 

Bombay 2 

44 8 

46 

0 186 

| 0 127 

Ditto 

Gopal Bhog 

8 8 

9 3 

0 416 

0 366 

Poor sample 

I’a 

Kutcha Mitha 

15 

18 4 

0 064 

0 008 

Ditto 

Pi 

? Krotahal chota 

23 

28 

0 105 

0 035 

Ditto 

^ Si Sabzahlalda 

21 4 

24 

0 641 

0 619 

Ditto 

2 c 

. j Alfonso 

34 

34 6 

0 766 

0 833 

Trom a 2 year old 







graft Poor sample 


iazli Bhog 

14 8 

15 3 

0 159 

0 152 

Poor samplo 


j Palace Orchard 

.8 

20 8 

0 186 

0 132 

Ditto 


Note —Iodine titration for vitamin C has generally given a higher value do a 
posshly to other ingredients present in the juice that might have reacted with the iodine 
o tho same factor does not apply in the case of carotene determination bv the 
tometer or di chromate solution, the chances of error due to the use of tinted glasses 
and other aspects of the technique follow ed m such determinations should not be under 


Discussion 


o! miurvnrd ^ contenfc increases during npemng after plucking 
■»J«ry or tanoge that retard, npemng decrease, tho vrtamm value 


Any form 
The change 
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in colour of the pulp from pale yellow to rich reddish yellow is a fair indication 
of the increase in carotene content. The nature of the carotene, whether alpha, 
beta, or gamma, could not be determined for want of a suitable chromatographic 
technique. However, according to Yamamoto et. al. [1932], the carotene should 
consist mostly of alpha and beta varieties. The vitamin content depends on the 
variety and other factors. Crawford and Perry [1933] found the vitamin A content 
of ‘ Alfonso ’ to be approximately equal to that of good butter and that of ‘ Co- 
wasji Patel ’ and ‘ Shendrya ’ to be about half. The vitamin C content of 1 Alfon- 
so ’ was about twice as high as that of lemon juice ; the other two were less active. 
Guha and Chakravarty [1933] observed substantial variations in the vitamin con- 
tent of the different varieties of the Indian mango. Do [1937], using a spectro- 
graphie method, has determined the carotene content of about a dozen varieties 
of mango fruit. 

The results of the present analysis (Table II) show that the vitamin content of 
mangoes varies very much from one variety to another. It should also be noticed 
that the time of plucking and stage of ripening influence the vitamin content to a 
very great extent and these factors, probably, are responsible for the very high 
variation in the values obtained for Badami 1, 2, and Badami from Seringapatam; 
Bombay 1 and 2; Bather Gunde 1 and 2. It is possible, however, that normal, 
fuliy-ripe fruit of each variety, grown, in the same locality, can be characterised by a 
definite range within which the vitamin content may vary ; and for this purpose, 
a thorough investigation of the influence of manuring, soil-fertility, and climatic 
conditions as also the time of plucking and stage of ripening on the vitamin content 
of the fruit is essential. 

Bruits obtained from seeds (not grafted) are generally inferior and fibrous. 
They are not fit for table use, but are well suited for extraction of juice and drying 
in t hin sheets artificially. The imported varieties appear to have suffered in qua- 
lity generally. Banganapalli and Jehangir are the two most popular varieties of 
the Northern Circars and they are sold at a high price. They are very delicious 
and have a good flavour with firm pulp and are not fibrous. But they are very 
poor in vitamin content. Certain other varieties (e.g., Nalla Andrews, Hamlet, 
Sour Stone), though poor in carotene content, are very rich in vitamin C ; but 
on account of their high acidity, low sugar content, and fibrous pulp, they are 
not popular. However, they are eminently suited for pickle preparations. Their 
vitamin C content is very high — sometimes double that of lemons. Preserved 
in vinegar or lime juice, they should be ideal material for storing up vitamin C, 
and the industrial aspect of the preservation of such varieties is worth studying. 

Among the local varieties, Badami is undoubtedly the best on account of 
its high carotene and ascorbic acid content. It is said to be the ‘ Alfonso ’ variety 
imported and grown in the Mysore State. 
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Summary 

About thirty varieties of mangoes were analysed for their carotene and «. 
corbie acid content using a simple technique for the estimation of carotene There 
are very high variations in the vitamin content of the different species and even m 
the same variety they differ from one sample to another 

The influence of tht time of plucking stage of ripening as also soil fertiltj 
an 1 climatic conditions on the vitamin content of the fruit is worth investigation 
Badami w the best among the varieties analysed 
Our best thanks are due to Dr L S Doraiswamy of the Mysore Horticultural 
D partment for kindly arranging to provide us with most of the samples used m 
this investigation 
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TOTE ON EEEECT OE STRIPPING OE DRY CANE LEAVES 
EOR PREVENTION OE DAMAGE BY PYRILLA 
ATTACK (UNITED PROVINCES— 1935-36) 

BY 

P. B. RICHARDS, A.R.C.S., F.R.E.S. 

Director of Agriculture, United Provinces 


Pbioe to 1935 stripping of the dry leaves and removal to a distance from the 
field as a method of reduction of Pyrilla attach was conducted as opportunity 
arose on the Cawnpore Research Farm. The examination of this method was 
arranged for at Muzaffamagar Research Station as a piece of the entomological 
investigations. The time available for this work at Muzaffamagar was limited 
owing to the large amount of other routine observations for which the Assistant 
Research Entomologist was responsible. The experiment also could be conducted 
only on such areas as were not under cultural, manurial or irrigation experiments. 

In the seasons 1935-36, 1936-37 Pyrilla attack was negligible. In 1937-38 
Pyrilla infestation was very heavy. The limited area upon which stripping could 
be carried out involved the certainty of re-infection from the adjacent unstripped 
cane. Samples of cane were taken by a statistically valid method of randomisation, 
crushed and analysed for brix, sucrose per cent of juice and purity per cent on the 
dates shown in the appended table. Effects by way of increase or decrease per- 
centage brix, sucrose and purity of the juice from stripped over unstripped samples 
are shown beneath each variety for each season from the Muzaffamagar farm. 

In September 1937 the sugarcane on the Bulandshahr Government farm was 
found to have developed a very heavy attack of Pyrilla and the dry leaves from the 
whole of the cane on the farm were stripped and heaped at a distance. One strip- 
ping only was given. 

Examination of the eesults 
Muzaffamagar farm 

1935- 36. — Notwithstanding the fact that there was no serious Pyrilla attack 
on the Muzaffamagar farm in this year, the figures for brix, sucrose and purity are 
appreciably higher in the stripped than the unstripped cane. 

1936- 37. — Brix was higher in the unstripped cane but sucrose and purity were 
higher on the stripped cane. 

1937- 38.- — In all cases brix, sucrose and purity were appreciably higher in the 
stripped than in the unstripped samples. In the case of Co. 508 samples from 

( 259 ) 
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unstnpped fields of the farm m ’which no reduction of the jest coold have tab* 
jlace from the stripping experiment, the effect m favour of stripping ^ 
more marled than m the case of the samples from stripped and unstnpped pcrfeau 
of the fame field where the disturbance caused bj stripping is kiely to have resulted 
in redistribution of the Pynlla population between the stnpped and unstnpped 
portions thus masking the beneficial effect 

Bvlandsfiahr farm 

The whole of the cane on the Bulandshalir farm was 6tnpped No valid com 
panson is possible with cultivator’s cane m the neighbourhood Here it was no j 
found necessary on this occasion to strip more than once as after the first stnppmg 
the Pynlla attack became negligible The results must he judged by the average 
standard of cane of the area in a normal > ear The figures for November, January 
and February indicate that in bnx, sucrose and purity the resultant crop was up to 
normal standard 

The data presented is incomplete All available information will be included 
in the next progress report of the United Provinces Sugarcane Research Schema 
Earlier and later stnppmgs have been made with equally good results It would 
appear that even m the absence of severe Pynlla attack atnpping of cane dunng the 
later part of the monsoon results m a sufficient increase in sucrose content to render 
the practice economic 
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STUDIES ON THE LOSS OF FAT DURING BUTTER 
MAKING AND PREVENTION OF THIS LOSS 

BY 

J S FRANCISCO, ID D , 

Post graduate Student, Imperial Institute of Animal Husbandry and Datryny 
Bangalore 


The profits m the manufacture of butter on a commercial scale depend la* 
large measure upon the maximum recovery of butterfat from the cream during 
the process of churning Some fat is always carried away m the buttermilk and 
the amount thus lost largely depends on the conditions of working The prefect 
investigation was therefore undertaken with a view to so modifying the prows 
as to reduce the fat losses in buttermilk to a minimum and thus making the maun 
facture of butter more economical In the course of the experiment, therefo'e 
citric acid and sodium citrate were added to cream, and their effect on the flaw 
aroma, grain structure and the keeping quality of the resulting butter was studied 
Some of the previous workers have employed citnc aoid and sodium citrate without 
reaching any definite conclusions as to their usefulness Thus, Hunziker [WT] 
states that the addition of citric acid m cream ripening may be of some value in the 
production of flavour and aroma m butterfat, but that our present knowledge is too 
limited to justify its recommendation for general practice Templeton uid 
Sommers [1935] used citric acid and sodium citrate m buttermaking and noticed 
that citric acid tended to lower the fat losses in the buttermilk Greenbank and 
Holm [193-t] and Lea [1936] have recommended sodium citrate and citric acid as 
powerful anti oxidants This observation lias, however, been contradicted tv 
Olcott [1934] 

In the present work a critical study is therefore made of the various effect*, 
such as on aroma production, prevention of fat losses m buttermilk, etc , which 
citric acid and sodium citrate are supposed to exercise 


-1 £iXTEKDIEHTAIi 


(*) Preparation of cream 

f cr ^ am was taken fresh from the separator and standardised to the desired 

percentage Flash pasteurised at 160M65°F (71 11° to 73 88°C) &cd 

toThe ctlTS 7 t0 7(n? (21 10(5 ) After Pasteurisation starter was added 
mixinc tnth *** ^ ° f 3 lbs of starter for every 100 lbs of cream Before 
of the start** J* B * arter was strained throu gh a fine muslin The awditj 

divided mto 7an<10 S per cent (lactio acid) Tho cream w tfco 

ttreo lots of e<1 „ a | W0 , B ht Tln> of th(w B , CT treated *lS 
( _262 ) 
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' c. c. of 0-2 per cent of well-boned and filtered sodium citrate and citric acid 
’ tions respectively and the samples thoroughly stirred. The third sample 
red as control. In order to control the acidity in the three samples, viz., un- 
' i ted cream, sodium citrate treated and citric acid treated, it was necessary to 
p them for ten hours, first tuo at about 72%. and the third at 68°F., for the 
'■elopment of the required acidity, viz., 0-25-0-30 per cent lactic acid/ 

(ii) Temperaluie of i ipening 

After the pasteurisation of the cream as explained above, the cream was 
ed for fourteen hours at 48° to 50°F. Observations were made with a view to 
‘ Jdy the influence of holding cream at high temperatures ranging from 48° to 64°F. 
i the loss of fat in buttermilk. The concentration of fat in cream was thirty 
r cent and it was churned at 54°F. The results are illustrated in Figs. 1 and 2. 
ccording to Toens and Hammer [1925] lover temperatures (68° to 72°F.) provide 
.tisfactory conditions for starters. This range of temperature has the added 
lvantage of being unfavourable to the growth of organisms which resist pasteuri- 
ition. At higher temperatures the acid development increases and this generally 
ccurs at the cost of the desired flavour and aroma. The high acid content of 
ream precipitates the casein which locks up fat in the curd and some of it passes 
- a the buttermilk. 

in) Effect of citric acid and sodium citrate on the flavour and aroma of butter 

The butter samples treated with citric acid and sodium citrate had always a 
-uperior aroma than the control (untreated samples). Table I below shows scores 
m butler flavour and aroma. 


Table I 

Average score of thi rty samples of butler made with the addition of citric acid and sodium 

citrate 



t 

1 

Initial 

| 1 

| 10 days 

1 

j 20 days 

L J 

30 days 

60 days 

Control 

. i +++ 

+ + + 

! + 

+ 

— 

Citric acid 

. , +++ 

+ + + 

, ++ 

+ 

- 

Sodium citrate 

- ! + + + 

i 

+ + + 

i ++ + 

+ + 

4- 


, Further, samples treated with citric acid produced better aroma than those 
. treated with sodium citrate. This shows that citric acid and sodium citrate 
favour the development of good flavour and aroma . According to Hunziker 
[1927] these substances are utilized by the flavour producing organisms during 
cream ripening, for the purpose of developing volatile acids upon the presence of 
which depends the flavour and aroma characteristic of good butter. Hence if 
sufficient amount is not present it interferes with the development of good odour. 

H 2 
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pv) Manufacture of butter 

Butter was made in hand churns, and as far as possible, under idenM 
conditions Three churnings w ere prepared daily, one treated with sodium citrate 
the other with citric acid and the third was control Butterfat determinations 
were made by Gerber’s method both 6n the cream and buttermilk The following 
optimum, conditions o j manufacture were observed 

(a) Temperature — For each churning ten lbs of cream was used varying m 
fat percentage from twenty to fifty The atmospheric temperatures 
during the experimental period vaned from 72° to 74 a F The cream 
was churned between 54° to 56°F , this being the optimum tempera 
ture for churning under the experimental conditions With a higher 
temperature there was a rapid aggregation of fat globules and mtha 
very high temperature there was a further division of large globules 
which resulted in a greater loss of fat in the buttermilk On ttw, 
other hand when too low a temperature was used m churning the 
period of agitation was considerably prolonged as under this condi 
tion the fat globules got hard and did not cohere The low tempera 
ture also affected the shape of the fat globules The effect of low 
temperature was noticeable to a more marked degree on cream of low 
fat per cent i e below thirty per cent than on cream of high fat 
per cent 

(6) Richness and consistency of cream — When cream with a high (35 50 pet 
cent) or too low (below 30 per cent) a fat per cent was churned 
gieater loss of fat occurred in the buttermilk as shown in Fig 2 



Temperature in Mrrenhert 
*xo 1 


LOSS OF FAT DURING BUTTERMAKING AND ITS PREVENTION 


265 



The best result s were obtained when cream with 30 per cent fat was 
churned. From the economic stand point it is not advisable therefore 
to chum too thin or too thick a cream. In the former case there was 
less agitation of cream due to a large portion of milk senim being 
present which acted as a buffer, and prolonged the churning period. 
Rich cream generally chums easily when agitated, but too often the 
cream gathers in the form of thick plastic mass and becomes viscous. 
This viscous cream adheres to the walls of the chum which ma ce3 
it difficult to agitate, thereby prolonging the churning period. When 
the cream chums with difficulty butter granules are exceeding y 
slow in gathering and this results in a greater loss of fat in the butter- 
milk (Fig. 2). This loss of fat is further increased by certain amoun 
of unchurned cream adhering to the walls of the chum. When 
however cream with fat content of thirty to thirty-five per cent is 
churned there is a maximum recoverability of butterfat from ie 
buttermilk and the churning process is completed in a comparative y 
short period. 


(c) 


Sneed of churning.— To effect maximum agitation of cream it is impor t- 
ant to maintain a uniform speed of the chum. This a so resu 

uniform sized grains. As soon as the ‘ breaking stage is reac 
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tho agitation should lx* earned out with great care till th 0 g nms 
ittun ft fur swe The * breaking water * should be added w tvo 
nli Half the quantity should be added first and the agitation 
i Mimic I till tho grans attain tho size of pin heads and then the 
rejmimiv quantity of * breaking water ’ added and churned tin the 
desired izo of grain w obtained This method of adding ‘break 
ing w iter allows sufficient time for tho grains to attain their 
maximum wrt If tho butter granule s nro very small, duo to under 
chumm an i xcc-siv o loss of fit in buttermilk occurs Houerer 
conipl to ngit itinn of tho ere im is not possible smeo borne of the fat 
w m such « f-table emulsion tlmt it escapes unbroken during 
churning 

() her things being equal, the samples treated with citric acidand 
sodium citrate bowed better separation of fat from tho cream than 
tin control samples (FVs I and 2) Citric acid a is superior to 
sodium citrato m thw respect 11m loss of fit in tho buttermilk 
was reduced to a minimum wlu » tho fat content of the cream was 
maintained at 10 per cent At this concentration sodium citrate 
compared vc rj favourably w atfa citric acid w htc h registered the lowest 
t it loss in tho buttermilk The cream treated with citric acid took 
flightly less time to break than tho other two samples, aciditj and 
other conditions remaining the same After drawing tho butter 
milk a sufficient number of washings was given to tho batters 
treated differently to effect tho removal of buttermilk Then, 
tho butter was removed on tho butter worker and worked once, 
threo per cent salt was sprinkled over tho butter which was then 
worked throe times The vnoia'uro content of this butter vaned 
from 13 5 to 14 per cent iho butter was wrapped up in double 
butter paper Lach bal ar sample was divided into three pits 
of half pound each and immediately tnnsfi rred to the cold store 
maintained at 50°f l.ach of tho samples was examined after 
definite intervals for flavour, nroma, and keeping quality The 
vtiwlXYsv^WAtafiurn Vue cream treated with citric acid and sodium 
citrate had an agreeablo flavour and armna Though tho treated 
cream had a pronounced aroma in the case of citric acid samples 
as compared to Bodium citrato samples, thoro was very little 
difference in tho resulting butter 


W quality of Ike. butler 

citrate had n, tm, RA , butter from cream samples treated with sodrnn 

2 1,‘ Ih r ,h ™ *™« citric and or ft 

06 resulta are given m Table II 
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LOSS OF FAT DURING BUTTERMAKING AND ITS PREVENTION 

Table n 


- Peroxide test on the butter samples stored at 50°F. after various treatments * 


Name of the sample 


. Control 

Citric acid treated 
Sodium citrate treated 
Control 

Citric acid treated 
Sodium citrate treated 
Control 

Citric acid treated 
Sodium citrate treated 
Control 

Citric acid treated 
Sodium citrate treated 


No. of 
samples 
tested 

No. of 
days old 

A/100 
sodium 
thiosulphate 
required 
for 100 g. 
of samples 

30 

20 

2-03 

30 

20 

nil 

30 

20 

nil 

30 

30 

9-9 

30 

30 

7-0 

30 

30 

6-28 

30 

40 

12-6 

30 

40 

8-7 

30 

40 

6-9 

30 

60 

16-2 

30 

60 

13-1 

30 

60 

9-1 


^Peroxide was estimated by the method described by Wheeler [1932]. 

The results show that with sodium citrate the induction period after sixty days 
is almost doubled. 


II. Discussion 

Addition of citric acid and sodium citrate to the cream improves the aroma, 
flavour, and keeping quality of the resulting butter. The loss of fat in the butter- 
milk can be reduced to a considerable degree by the addition of one of these com- 
pounds to the cream. This may be due to the promotion of clumping of fat 
globules. Van Dam and Sirks [1932] and Palmer and Anderson [1926] studied the 
factors influencing creaming and concluded that milk plasma primarily influences 
creaming. Rahn [1921] has drawn similar conclusions. It is probable that citric 
acid brings about the coagulation of casein contained in the cream, thus setting 
free the absorbed butterfat held in mechanical combination with casein, with the 
result that the loss of fat in buttermilk is reduced. It is found that in order to 
obtain the minimum loss of fat in the buttermilk the fat percentage of cream should 
be maintained at thirty. This also produces grains of ideal size. Another import- 
ant factor which determines the loss of fat in the buttermilk is the ageing and 
churning temperature. The rate at which aggregation of fat occurs is primarily 
dependent upon the temperature. If the temperature is very low the globules 
do not adhere to one another and therefore churning of cream merely distorts the 
shape of the globules and causes no aggregation. Again if the temperature is very 
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high the number of larger globules produced m relatively very small and ^ 
sub division of the glolules occurs The optimum temperature under the expm 
mental conditions was found to be 54 ° — #>°F Butter made from cream treated 
Kith sodium citrate keeps better tlian that made from cream containing 
acid , the control simples being comparatively very poor in this respect 

III SUMMARY 

(1) When the concentration of fat m tho cream is maintained at thirty percent 
a minimum amount of fat is lost m tho buttermilk 

(2) The optimum temperature of ageing is 48°— 52°F and that of churning 
the cream 54° — 5GT 

(3) Citric acid and sodium citrate reduce the loss of fat m the buttermilk to » 
minimum, registering m both cases 0 1 per cent Joss when cream with thirty per 
cent fat is churned Control samples showed a loss of 0 15 per cent fat 

(4) Addition of citno acid ox sodium citrate to tho cream improves the flavour 
aroma and keeping quahty of tho resulting butter 
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SELECTED ARTICLE 


THE “HAY-BOX” METHOD OF HEATING MILK, FOR 
INDIGENOUS GHI-MAIONG 

BY 

W. S. READ 
{Punjab Veterinary Service) 


(Reprinted from the Volerinarv Bulletin Mo. 8 of the Civil Veterinary Department. 

Punjab, 193G) 

The " I) ay- box ” is a moans of storing heat, raid is used for cooking or keeping 
food hot for long periods, when fuol is scarce. It, is a very ancient practice, and is 
used with great success by armies in the field. 

Recently, experiments have been carried cut in the Punjab, to ascertain 
whether this practice can be applied for heating milk in Indian households, to save 
fuol. The bulk of fuel used for boating milk at present is made from cowdung, 
which would have a much greater economic value if put back into the land to 
fertilise crops. 

The series of experiments carriod out at the Government Cattle Farm, Hissar, 
indicate that milk heating by the Imy-box method not only saves fuol, but produces 
a largo amount of gin from a given quantity of milk. 

There aro various methods of proparing milk for ghi in the villages, the more 
common of which are as follows : — 

1. The morning milk is brought to the boil and thon stands all day cooling 

off until the unboiled ovoning milk is addod. 

2. The morning milk is simmered all day, and the evening milk is boiled 

and added to it. 

3. The morning milk is simmered all day, and the evening milk is added to 

it, unboiled. 

By all three methods the subsequent operations aro the same, viz,, the 
“ starter ” (usually a piece of curd or lassi) is added to the mi lie at night, which 
becomes ready for churning in the morning. 

( 269 ) 


I 
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The tabulated statement at the end of this article shows a comparative 
of thcso three methods It also clearly shews the benefits of introducing th ^ 
box into methods 2 and 3 It will be observed that method 3 A gavefte ^ 
results, and that this is a combination of indigenous method 3 and the haj h* 
Moreover it will be noticed that in oach case the liay box is superior to the tt 
digonous methods, inasmuch as it saves fuel, produces more ght per pound of tuft 
used, and makes very palatable lasst 

It should ho mentioned that the work in connection with these trials ^ 
carried out by an Indian lady using the ordinary indigenous vessels and utensils m 
common use An official of the farm simply did the weighing and measuring d 
tho materials used and explained the use of the hay box to her It is therefore, 
quito obvious that this method of milk heating can easily be done in any Indian 
household 

Each trial was repeated soveral times, to avoid any possibility of error, Wort 
tho final results wore tabulated 

How TO USE TEE " HAY BOX ” 

(f) As it is necessary that the morning milk should almost fill tho vessel 
(taAanu) in which it i« to bo heated a laharm of tho correct size should be 
obtained 

(it) Procure a wooden box the length and breadth of which should be about 
twice the greatest diameter of the / ahami, and about ten inches mere than 
Its height If the planks of tho box are not a good fit, a carpenter should take it 
to pieces and rebuild it so that air cannot easily pass botweon tho planks The lid 
should havo somo Bmall strips of wood fitted on the mside so that it fits tightly 
into tho top of tho box 

(»»i) Placo dry hay or Ifocsa in tno bottom of tho box, and pross it down firmlv 
— but not too tightly — to a depth of aoout six inches 

(»u) Bring tho milk in tho kakar'ii to the boil and when quite certain that it w 
boiling place tho lahirni in the centre of the box on the bed of hay or bhusa More 
dry hay or bhit.sa should then bo packed into the box all round the kahami up to 
a level with tho top If desired a metal or wooden cap may he placed over the 
top of tho lakami, so that it can ho completely covered with the hay The bo* 
should then he put out of tho way until the evening 

(e) Pour the evening milk unboiled, into the chati Open the hay box, i» 
a rB ** afl d pour the nnlk into the evening milk already in the chat* 
o btarter and do the churning next morning in the usual manner 

provided that sufficient care fa 
it can be carried out by anyon* 


t^\ abo r ? n extromel y SHnpIe process, anc 
UUa to Uop tho hay „ r USK ], f „ ^ 

with immediate success J J> 
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Hay -boxes may also bo mado of metal, or may bo built of kacha or pucca 
' jrick adjacont to tbo cooking placo, but they must bo provided with well fitting lids. 

If tho bay-box is adopted as tbo gonoral mothod of boating milk, tbo provision 
of special firo-placos, or haras, or dvdamas for boating milk, will become quite 
- unnecessary. In most families, a meal is cooked early in tbo mornings, and the 
firo used for this can afterwards bo utilised for bringing the milk in tlie hnharni to 
tbo boil, by tbo expenditure of only a very littlo more fuel. Tho wasteful habit of 
simmering milk for long periods on a separate firo can be totally discontinued whoro 
tho bay-box is brought into daily use. 

Tiio sketch given below depicts a bay-box mado from a packing ease, v, itlrthe 
kaharni of hot milk inside.- 



///ty- Bo K 
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' BULLETINS ON SEED PRODUCTION OF HERBAGE AND FORAGE 

PLANTS 

A series of six Bulletins lias been published by the Imperial Bureau of 
. Herbage Plants, Aberystwyth, on questions relating to the production of seed 
. if herbage and forage plants. In view of the number of bred and selected strains 
‘ iow being reproduced for seed in different parts of the world, the agronomical 
* ;echnique to be used in the production of seed is an important question at the 
present time. The Bulletins are intended for the use of agricultural research 
workers, advisers, seed producers and seedsmen, and will also be of value to 
practical farmers, who will find information on many points which are important 
in the production of good crops of clean seed of grasses, clovers and other forage 
plants under a wide range of climatic and other conditions. 

The chief Bulletins in the group are Nos. 19 (5/-), 22(5/-), and 23 (5/-). Bul- 
letin 19 describes the technique used in producing seed of a number of grasses in 
all parts of the world, while Bulletin 23 is a companion issue dealing with legume 
(clovers, lucerne, etc.,) seed production. Bidl-tin 22, by Gwilym Evans, Officer- 
in-charge of Seed Production on the Welsh Plant Breeding Station, contains a 
description of the technique which has been evolved for producing seed of the 
various hay and pasture strains bred at the Station. Special consideration is 
given to the dates and rates of sowing, isolation, manures and fertilizers, harvest- 
ing, seed conditioning and storing. The Bulletin contains a brief statement 
of the new scheme for marketing seed of these bred strains, in which collaboration 
will be assured between the Station on the one hand and the Seed Trade and 
the Growers’ Association on the other ; a complete scheme of inspection and certi- 
fication will be incorporated. The final section of Bulletin 22 is a list of the bred 
strains released by the Welsh Plant Breeding Station, with a brief statement of 
the characteristics of each. 

The other Bulletins on the subject of seed production are No. 20(2/6) on in- 
sects and other pests injurious (o the production of seed in herbage and forage 
crops, by H. E, Barnes of the Entomology Department, Rothamsted Experi- 
mental Station, Bulletin 21(1/-), on the influence of climatic conditions on type com- 
position, by N. Sylv4n of the Plant Breeding Station, Svalof, Sweden, and No. 
24(2/.-) on the collection of native grass seed in the Great Plains, U. S. A., by P. J. 
Crider and M. M. Hoover. This last publication will be of particular interest 
to persons in the more arid grassland countries, where erosion is a problem, as 

( 273 ) 
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it ccmtams illustrations of the typical grasses of the Great Pk, t m “ ,C ' 
reproduced in connection noth tho Bod consociation pro-mT ^ 1 *" *<4 

Copies Of those BulHins apo obtainable from the Chief "nie 
Bureau for Herbage Plants, Aberystwyth Ch ‘ ot 0ffiw ' lep-s. 


INrERttA TIONAL INSTITUTE OF AGRICULTURE 

U^ie following " Kotos on the International Instituto of 4 , 

reprinted from the supplement paces of “ r ♦ . 7 A S riCu! ^re t * t- 

Prot "„-". J— >. UHL. Ins^T' 0 " 11 B ““ Ct,n ° tR « 

zx&ggw&ssis, 

snd approved hy the adhering Governments ' ren ”' ,ne ” 1 

I937,^n„ w., 

tho 5™ on 13, 14 and 15 December ° ° AefW ° ttm Il0,<i tto ,Mt if 

General s P n7”rt'on^, o' W^odAd" *° 7° " 8M ' qUM,,0, ’ , tteS ««. 7 

tions— eramin .1 the pro-ramme of ?’ Knancul and staff 

res .Its of the Confcrcnco”of Agricultmal sT t G ( C ' Mr ' > ? Bsomh] ? * M “J' I’M) .1- 
«f 1940 the part, cat™ of , Sl ’ tl,t,cnn ’ ftr «« World 4gnculM 
next meeting „f tho Pe J a „ cne lil of ““ » lb* 

Labour Office (Geneva Fcbruarv imm T Comma ' ,m °f «■» Internal, onsl 
Publication ■‘■ to *uary lyjs), <.tc 

‘ , Gorcmment^ s '7 k I ) J^ ,U 2~f“ nn ” „ tI “ J P“‘ ‘ h ' o years read-rs of 
fioiemmtntal 1 g„l , tlon „ n d M t’.v,fv 7 1 r,ccs teen Lcpt mfornsd of 
"■ncultural products A quirtcrlv y S™^” 8 lho production of, and ti.de in, 

enable a sufficient quantity „f males f, ; 0 " ™ Ch th "’ I ‘ 0 ' 7 " ,r ' d "> 

notification of official t0 , bo !>'"* Led, nor docs ,t permit rape! 

ntonationa 1 In l„„ lo of ^“'crtlL ! T bc, " S m " d ° s0 WW The 

ration of decision, „] U ch mi~! itaffl i ,hercr ° ro . deeded to contimp pub. 

Interna., „„a, Chromclo of I™** m tho form of e monthly 

57 ' , ! of Agricultural Eoonomios and Soc c 

■*■«« list of IjOQkg 

Iult.|'„U°r7,‘! Gnn'e'qucnlly 7l ry 7r ° I ’ PC; ' r " S fr0m Jnn ”“'T l' 3 '. 

fowls cue ill ' m llu > two Bullclm, (P " f ,,orJ ll list, up to tbo present 
In slphab 7 ' r 1 "" 1 lh “ LooU will ? ami Tcchmcul), there will 
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NOTES 2fa 

For the future, the prices indicated on the Institute’s publications will be 
oriccs (post free). 

The International Conference of Agricultural Statisticians for the World 
ricultural Census of 1940 — The International Conference of Agricultural 
itisticinns for the Second World Agricultural Census was held in December 
the International Institute of Agriculture. 

- The Confcrenrc held nine meetings from 13th December during which it dis- 
ssed suggestions put forward by the various Governments and by the statisti- 
cs present for the revision of the draft Standard Form for the World Agricultural 
ensus of 1940 which had Leon prepared by the International Institute of Agri- 
rlture after the first Confcreme held in Oct A er 1936. The execution of the 
jnsus and the presentation of its results were also under discussion. 

After a thorough examinath n ai d exchange of views the Conference made 
number of recommendations of a tec link a or general nature which the Inter- 
tational Institute of Agriculture will put in a concrete form. The programme for 
lie World Agricultural Census of 1940 will Le prepared in its final form on the 
sines of these decisions and will then be recommended to the various Governments. 

Meetings of Commissions of Experts. — During the month of December, 
there took place at the International Institute of Agriculture several meetings of 
experts, called together for the study of the technical aspects of certain problems. 

A Small Commission of experts in Cereal Chemistry was convened by the Ins- 
titute and met on G and 7 December, to study the technical aspects of the ac- 
tion to be taken as the result of a Resolution passed by the International Con- 
gress of Agriculture of Budapest (1934) with a view to the study of the best means 
for bringing about on international understanding with regard to the question of 
the standardization of the methods of analysis of wheats. 

This Commission, whose work was of a quite preliminary character, present- 
ed a Report which is submitted to all the Governments of the Member States. 

The Governments have been requested to let the Institute know their views 
on the different questions mentioned in this report. 

After ascertaining the views expressed by the Governments, the Permanent 
Committee of the Institute will decide on the action to be taken. 

Wishing to improve the work of the Institute in the field of Tropical and 
Sub-Tropical Agriculture and in Horticulture, the Permanent Committee convened 
two Commissions of experts, for the purpose of indicating those points comprised 
in these sectors on which it would bo advisable for the work of the Institute to be 
intensified. These two Commissions which met in December 1937, have present- 
ed two interesting advisory reports, which will come up for consideration, by tbe 
Permanent Committee at its March meeting. 
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The Institute also announces the publication of the following hooka 

1 La Legislation du Commerce des Plantes (published in Trench 
(In the press) 

This monograph mil appear during the first querter of 1938 and th B ^ 1 

edition (second) is considerably more complete than the preceding one InM 
the volume in preparation includes sixty countries instead of thirty seven and R 

ho swl that it is truly universal 

2 Pecueil dc Coefficients et ©equivalences (published in French only), Rom 
1037 29G pp Price 15 Lire 

This new edition (fifth) compnses far more detailed information than 
published in 1922 It gives an account of the system of weights and measure 
ui use in various countries and contains a brief summary of the numerous chants 
in the value of different currencies since the pre war period up to the present &v 

3 International Year booh of Agricultural Statistics, 1937 38, Volume XXI 
about 1000 pp Price 100 Lire, cloth bound 105 Lire (post free) 

This book now m its 20th Volume (the first volumo was published in 1912) 
is an indispensable work for all who undertake studies having any connection 
with production tr«de or j rices of agricultural products It is hoped to publish 
this edition for 1937 38 during the month of May next 

4 Annuaire International de Legislation Agricole, 1937 Volume XXYU 
about 1000 pp (In French only) Price 85 Lire, cloth bound 90 Lire (post fret) 

This book represents an account of the complete collection of laws classified 
systematical]} m the different volumes from 1911 up to the present tune, atefet 
ence book which Governments and those interested m the study of agricultural 
questions considered indispensable for the compilation of new draft laws, and for 
the completion of any study which involves a knowledge of agricultural legislation 
of the different nations 


In addition, a few books of a new senes of world production and trade in agn 
cultural products are published These represent the result of a new plan of 
work by the Institute inaugurated m 1934 to show the position of agriculture in 
relation to the International trade They are designed to provide a document 
o show changes and effects of various economic policies and their influence upor 
the welfare of the agricultural industry 

Already issued — 


1 World Cotton Production -end Trndo (Rome, 1936, sir + 464 pp 8™ 

„ ' ntI * ma r s “ ni itogrrms) P„ ce 30 Lrre 

- 1 :— ' T ‘ aa ° m (Rome, 1936, xn+424 M Sr 

TOtli dragrama 
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In preparation : 

3. World Production of Meat. 

•1. Fats and Oils : World Production and Trade. 

The various publications of the Institute may be obtained in London from 
lessrs. P. S. King and Son, Westminster, or may be ordered direct from the Ins. 
itute or through any bookseller. 

X 

X * 

* 

iHANGES IN TITLES OF SOME OF THE IMPERIAL AGRICULTURAL 

BUREAUX 

In pursuance of the recommendations of the British Commonwealth Scientific 
Conference, 1936, the Executive Council of the Imperial Agricultural Bureaux 
have decided to adopt the following revised titles for certain bureaux with effect 
from the first January 1938: — 

(o) The Imperial Bureau of Plant Breeding and Genetics (at Cambridge). 

( b ) The Imperial Bureau of Pastures and Forage Crops (at Aberystwyth). 

(c) The Imperial Bureau of Horticulture and Plantation Crops (at 

East Mailing). 

(</) The Imperial Bureau of Animal Breeding and Genetics (at Edinburgh), 
(e) The Imperial Bureau of Agricultural Parasitology (Helminthology 
(at St. Albans). 

* 

* x 

THE THIRD INTERNATIONAL CONGRESS FOR MICROBIOLOGY 

Tnn Third International Congress for Microbiology will be hold at the Waldorf- 
Astoria Hotel. New York City, September 2-9, 1939, under the auspices of the 
International Association of Microbiologists. 

T. M. Rivers, M.D., President, Rockefeller Institute for Medical Research ' 
York Avenue and 66th Street, New York City. 

M. II. Dawson, M.D., General Secretary, College of Physicians and Surgeons, 
G20 West I68th Street, Now York City. 

Kenneth Goodncr, Ph.D., General Treasurer, Rockefeller Institute for 
Medical Research, York Avenue and G6th Street, New York City. 

The Congress will be composed of the following nine sections : — 

If General Biology : Variation and Taxonomy. Convener : C. E. A, 
Winslow. 

2. General Biology : Microbiological Chemistry and Physiology. Convener 
Stuart Mudd. 

K 
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3 Viruses and Viral Diseases Convener W A Sa ™ C 

4 Rickettsiae and Rickettsial Diseases Convener I," , 

5 Protozoology and Parasitology Convener H W rTv 

6 Fungi and Fungous Diseases Convener B 0 DM ^ 

7 Medical and Veterinary Bacteriology Convener FpV 

8 Agricultural and Industrial Microbiology Convener S Avv 

9 Immunology Convener M Heidclberger 

Registration fee mil be S5 00 which mil not 
ticket or a copy of the Proceedings of the Congress 6 ^ ° f a ,J “i d 

A World s Fair mil he held m New York r,t„ j 
Consequently those who wish to attend the Con^essforl“crob e ol'“T r " 
plans promptly The American Evnress Co th^ i. ? Sr * hml4mi l 
gress mil he glad to assist msuch^l th °' f„ tthsCm 


Agr.JtUTworfo^he Cn r m m “* th ° International Institutes 

‘-collect Bun,m«, Z eand m ^' ,0 ,°, ‘ IOnS N “““»n Commission , .dengue 
foodstuffs It cootains Illfor ^'? ret d * (a reh “”S to ‘to costs of distnbution o 
13 original and the remainder nY°I! reKtuig to tweIve countries some of whirl 
cessible documents ° ^ ing avai ^ a ^I 0 in scattered and not easily ac 

movement of the diltmb,^^ ™ th0 rci>OTt ‘‘‘“cusses are the size composition uni 
or the margin may be Lr ^’ lri ‘‘ e degree to which and the reasons chert 

‘t om and thereby the c(Mt “r? “” d “ ,e possibility and methods for redueu* 
mtorcst not only to prwl f “ dBtuffs «>e consumer It will thus be 0 
organisations whose interest ,1 d,stnb, “ 0 r B but also to consumers and then 

ncroasingly marked m view of * uctl0n of the prices of foodstuffs is becoming 
amnl nc30 ^ t ^° world The imno ♦ risin ® tendency of the cost of living in mod 
tnbuf Pt<Bld ' d ““>• report it" 1 ,"!° oft b° is shown by the statistics 

fcr' ~ mvolfed “ 8 °"“ C0 ' mteBB *> » B ‘ 

pr lcc p„ rt , n8Ume " ftv erages from r P as9a 8 e of a given commodity from 

- f «>0 consumer s 

t0W * rt « * oontmual , ac f ” “ "bole B enes of seasons the long term 
56 “‘t- site of the margin 
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The division of the work into two parts, one containing separately the infonna- 
>n relating to each country and the other presenting the conclusions which a 
llective study of such information reveals, makes possible the separation of 
oblems of a general interest from those of tire more limited national character 
id will facilitate its use for reference purposes. 

The report concludes that, there are sufficient possibilities of reduction of 
istributive costs to justify the belief which underlay the proposal of the League 
omniittce on Nutrition to the Institute 1o collect material on the distributive 
largin— the belief, namely, that research in this field, continued with appropriate 
ction, could contribute to lowering prices of necessary goods to the consumer 
.nd to the improvement of nutrition standards. 


FARM ACCOUNTANCY STATISTICS FOR 1932-33 AND 1933-34 

T m: following communication has been received from the Press Bureau of 
the International Institute of Agriculture, Villa Umberto, Rome : — 

The International Institute of Agriculture at Rome is about to publish the 
sixth volume of the “ Farm Accountancy Statistics ”. This publication con- 
tains tables bringing together the chief agricultural statistics for about twenty 
European countries and for the United Stales of America. It makes available in 
a form which facilitates comparisons as much as possible a series of international 
statistics. This publication is all the more important as it tlirows light upon a 
large number of the most difficult problems of rural economj-, of agricultural 
policy and also upon the trends in fanning under the influence of variable market 
conditions. 


-f v 

LIVE-STOCK INSURANCE IN GERMANY 

The following communication has been received from the Press Bureari cf 
the International Institute of Agriculture, Villa Umberto, Rome : — 

In the " Bulletin of Agricultural Economics and Sociology ” the International 
Institute of Agriculture has published a study of live-stock insurance in Germany. 
In the first part, devoted to private insurance, are discussed the principal branches 
of this typo of insurance, that is to say insurance against the death of live-stock, 
and insurance of slaughter animals. The articles discuss not only the origin and 
development of these forms of insurance, giving two complete statistical tables, 
but also that which concerns the insurance contract, the regulation of societies 
and legislation against live-stock diseases. 
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The second part is de\ oted firstly to public insurance of In e stock practise 
in Germany in Ba'* 1 ™ and Thunngia and by two Prussian public fire insinr.* 
companies and then to re insurance of small local societies which has taken oa 
aanous forms m (jfermany and which exists at the present time in Baden B?ra m 
tiie Vice State of Saxony and finally in Berlin under the form of a ah-un 
created recently fry the agricultural corporation which owns the total capital «f 
this society which has replaced several rc assurance organisations ending m 
several states 

* * 

* 

0IHAR VETERINARY COLLEGE, PATNA 


The following notif cation has been received from the Principal, Bihar Veten 
unrj College Patna — 

The next session of the Bihar Veterinary College will commence from the let 
.Tuly 1938 

I A candidate desiring admission should submit bis application on tl e pres- 
cribed form together with the following certificates m original, so as to reach the 
Principal on or before the l«t June 1938 

(a) Age pnd moral character certificate from tVe Headmaster the school 
or Principal of the college which he last attended 

(l) “Unit ersity certificate or a certificate from the School or University autho 
nties to show that ho has passed the Matriculation Examination 


(c) Medical certificate of fitnoss from an Assistant Surgeon 

(d) letter from, his guardian stating that all expenses incurred by Ins ward 
during tho latter s period of study at the college will be paid 

(el letter of identification from some well known person stating that the can 
didato is known to him and the statements made in the application form aro correct 


2 A candidate for a District Board stipend to assist him while under training 
at the college should apply , n the first instance to the Chairman of his homo du 
tnct board with necessary certificates as soon as possible so that when selected 
io may lw inter* wwed and approved by the Director of Votermary Services, Bihar 
r” / cc0mmen J dod for Emission Such a candid? te should in addition tc 
the Z !v * “ Pata *■ *«*»• at «» time of admission a letter from 

regarding his selection as a stipendiary 
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At , .„nlionnt must 1)0 ft Matriculate of a recognised University. Pre er- 
J given to n candidate tvho Inns passed lie I. A. or T So. feam.nat.om 
1 nmvlodeo of English is ossontial. Height should not l,o under o 4 and 
Suspended, not lot's than 30 inches. A candidate must not ho bolotv 10 and 

or 25 vears or ago. 

4 A non-stipendiary candidate nrill have to appear before the Governing 
odv Of the college when called for interview. 

V, Foes must ho paid in advance according to the scale under rule of the 
)Uo ; rls, the initial payment d„o at the time of admtsston herngBs. So-S-O 

.“ ,y , A candidate on admission trill havo to reside in the college hostel unless 
7 admission forms may ho had free on application to the Prmctpal Ere.,- 




JJetmica smiumuin uj 



Acid 



Detailed statement of the piantit y and description of sugar produced in India 


INDIA 



Jllgh grirto 



ABSTRACTS 


Inheritance of carlincss in United Provinces rices, II. R. L. Sethi, B. L, 
Sethi and T. R. Mehta. (Ind. J. Agri . Set. 8, 1) 

The results of a study of earlinew made in four rico crosses with sathi rico as ono of 
tiio parents have been described. Data up to tho F e generation have been, presented. 
Tho frequency distribution of flowering duration in F. was continuous and oxtonded 
from the lower extreme of the early parent to well beyond tho upper oxtremo of tho 
later parent. Tho F. duration tended to be reproduced in tho F 3 generation. Tho 
standard deviations of tho flowering durat ions of tho different F a families did not exhibit 
anj' relation to the corresponding mean values. Tho inheritance was governed by 
several cumulative gents. {Authors' abstract) 


Cotton botany and the spinning value and hair properties of cotton lint. 
J. B. Hutchinson and G. K. Govandk. (Ind. J. Agric. Sri. 8, 21) 

The technological data available for standard Indian cottons havo boon analysod 
according to botanical relationships. It is shown that tho different botanical types 
differ gn atlv in mean spinning values and hair proper! i f> s. Tho greatest differences aro 
between the short, coarse, low-spinning G. arbor cum vnr. neglect um forma bcngaJcnsw 
of northern India, and tho otlar botanical groups. The other groups differ in hair 
weight, tho Uplands being tho finest and tho hcrbaccums tho coarsest, but havo very 
similar hair lengths and spinning values. 

The dativ show that the reputation of India os a producer of conrso-stapled cotton 
depends ulmod entirely on ono of the four botanical types now cultivated. As it has 
already lwert shown that the coarse northern arborcutn typo has invaded most of tho 
nrens in which it now predominates in rpiito reecnt times, it is concluded that India 
has become a producer of coarse cottons by force of economic circumstances, and not 
on account of any inferiority in htr indigenous cottons. 

It is shown that tho introduced Upland cottons differ very littlo from tho suporior 
indigenous types in spinning value. If ndcqunlo botanical and technological surveys 
are made of the range of variability available in tho indigonous species, improvement 
in quality is likely to bo attained ns rapidly with thorn ns with oxotic types. 

Tho iclnfivo importance of differences in crop variety, and in onvironmont is 
examined, and it is shown that differences in hair properties and spinning valuo duo to 
differences in environment nro very small compared with tlioso duo to crop variety. 
Also, correlations be t ween Imit properties nnd spinning value aro very much higher when 
calculated from differences in crop variety than from differences in environment. Thi3 
is fortunate from the plant brooding point of viow, sinco it, minimises tho errors, which 

( 285 ) b 
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will arise from the estimation of strain differences in spinning value from hair cWactai 
measured on snuff quantities of cotton from progeny rows , 

The swollen hair diameter method of determining fineness is discussed aal« s 
concluded that, if it is satisfactory after more extended trial, it will put the quantitate 
etudy of fineness within tho reach of the plant breeder Its importance is mptaud 
in enabling the plant breeder to select for high ginning percentage without the nsl of 
loss of quality (Authors abstract) 


Alternaria blight of cumin B N Uppal, M K Patel and M N Kout 
( Ind J Agnc Set 8, 49) 

Alternaria blight of cumin occurs sporadically in the Kaira district in Guj&rst 
The disease attacks tho aerial parts of the plant In the early stages of attack the 
affected plants show mint le whitish necrotic areas which turn purple with ago and 
later become brown ancl finally black These ureas are first exceedingly small m extent 
but, as they enlarge, become obliterated in thi general im asion The disease ultimatdv 
kills the affected parts, particularly the succulent leaves and blossoms The attacked 
plants bear no seed, but, if some seed is produced, it is usually shrivelled, dark coloured 
and of poor gemunabilitj 

Tho fungus is extremely pathogenic on cunun, but failed to pass to other ptanU in 
cross inoculation tests The fungus is able to oversummer m plant residues in the field. 
It is probable that infected seed also play s an important part m the perenn&tion of the 
fungus and m initiating primary infection 

Tho mycelium of the fungus produces the enzymes emulsin trypsin, firepan 
amylase, lipase and mulase The morphology and cultural characters of the fungus 
are described The fungus is considered to be a new species of Alternaria and is named 
Alternaria human, with English and Latin descriptions ( Authors' abstract) 


The fur-pod fly, Agromyza obtusa Mall, a peat of Cajanus Cajan 

Taskhir Ahmad ( Ind J Agnc Set 8, 63) 

The fur pod fly, an important pest of Cajanus Cajan m several parts of India 
hsa been identified ns Agromya obtusa Mall Though distributed tlsroughout tb< 
country it is senou3 only dunng winter and spring During the year 1935 38 it mi- 
ca tuna ted that the maximum damage to tttr pods at Pusa (Bihar) reached as high* 

sixty three per cent. 


thmJuvwv* 6 ' ai< * insi< * 0 I 10 ^ 9 the Ianae on hatejung bore into the seed and fee 
the r,™ „ ey fuil graw-n Thpy pupate witbm the pod Dunng March and Apr 
ovmLt'nlirS^' 1 Pen °i d “ thtc '’ ' reeks Th0 flies begin to copnkta ,0 

^Tho, “ f ‘ eC """S'™* 

JSL® * VC S> low »'> 1 > *‘™6 December and January t»H 
^ ; “ a >"™' A >™' parasite la, bean note 

tho p^t w natnxe (duWw’, e ^ erclstJ MrL * d '' rai ’Io check on the activity - 
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:udies in the preservation of fruit juices,!. Some observations on the 
preparation and preservation of citrus fruit squashes. Lae Singh 
and Girdhari Lai. (Ind. J. Agric. Sci. 8, 77) 

On the basis of analyses of samples of eighteen different brands of citrus squashes 
.variable in tire market, various sets of orange and lemon squashes with different sugar 
oncentrations (35°, 45° and 03° balling strength) preserved by different methods of 
reservation, were prepared and stored at room temperature for a period of 1) year. 
Their behaviour during storage has shown that : — 

1. Citrus fruit squashes with high sugar content (G5°B) retain their fresh-fruit 

character and stability to a marked degree. 

2. Addition of thoroughly ground and strained peel emulsion of two to four per 

cent fruits used for jnieo extraction, considerably improves the flavour 
and aroma of the bottled pioduct. 

3. Preservation with sulphur dioxide yields a product superior in taste, flavour 

and odour to that pieservd with sodium benzoate or Paste urization. 

4. For effective preservation, maximum permitted concentration of sulphur 

dioxido (350 p.p.m) can be fairly diminished (100 — 200 p.p.m.) in squashes 
with high sugar content. 

5. An examination of samples of squashes occasionally opened and ro-eorked 

during summer lias shown that tlio chomically preserved squash has far 
better keeping qualities than the Pasteurized squash. 

G. Squashes other than those preserved with sulphur dioxide undergo marked 
colour changes (light, yellow to deep biown) in 1} year’s storage. 

Method of preparation and standardization of orange and lemon squashes has been 
given, their recipes and cost of production have been worked out. {Authors’ abstract) 


A form of verminous ophthalmia in equines. P. P*. Krishna Iyer. (Ind. 

J. Yet. Sci. & Anitn. Husb. 8, 3) 

Under the name of ‘ periodic ophthalmia ’, a disease affecting the eyes of horses in 
the stud farms at Montgomery and ProbjTtabad in the Punjab has been known for some 
years. The disease is of a recurrent nature and terminates in the affected animals 
becoming blind. The disease occuis at all times of tlic year, and no seasonal incidence 
has been observed. Mechanical irritation by flies and dust, bacteria and dietetic 
deficiency were suspected to be concerned in the causation, but these agents have been 
eliminated. Histopathological examination has revealed the disease to be of verminous 
origin, microfilaria being constantly present in sections of the affected eyes, and lachry- 
mal glands. Intenso eosinophilia, neuti opliile and lymphocytic infiltration and fibro- 
blastic activity are some of the other features seen. The transmitting agent appears 
to be a biting fly. From the morphological foatures and unsheathed character, the 
microfilaria appears to belong to some onchocercoid worm, but attempts at specific 
determination have so far failed. Experience gained so far tends to show that treat- 
ment with antimosan and other antimony preparations have an inhibitory effect on 
the progress of the condition. (Author’s abstract) 

L 2 
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A comparative study of the colostrum of the dairy cow and the iW 
buffalo v Sivasubkamanian and C W Dover. (Ind J Vti B* \ 

Awm Hitsb 29) 

Tee above study bas been made on throe SrndVn cows and three Hurrah buBaJois 
maintained at tho Imperial Dairy Institute Tarm Bangalore Samples of colostrum, 
winch were drawn from all the four quarters of tho udder were taken immediately after 
cahing and every six hours for tho first day after calving, every twelve hours for 
next two days and after twenty four hours on tho fourth day , by which tune the milk 
was found to have become normal. 

In view of the fact that colostrum is rich in globulin, which m turn is lesponsU* 
for the transmission of the maternal antibodies to the young, a separate analysis of this 
protean was made 

Except in regard to the fat content the results follow about the same order in all 
the coses. 

Buffaloes’ colostrum is higher in specific gravity, acidity, sodium chlonde, total 
solids, total protein, casein, albumin, globulin and ash than cows’ colostrum, while in 
lactose it is lower 

In both annuals there is a progressive fall m all the constituents except lactose wloch 
shows an increase and fat which is irregular 

Globulin constitutes the major part of the total protein of both kinds of colostrum 
soon after calving, and its decrease is more marl ed during the first twenty four hours 
than during the remainder of the colostra! period 

Buffaloes’ colostrum changes to normal milk in about three days, while cows 
colostrum takes about four days. (Authors’ abstract) 


The incidence of Salmonella cnteritidis var dtxbltn in pyosepticaemia oi 
calves m India. V R Rajaoofajuan (Ind J. Vet Sc » & Anw Stub 
8, 33) 

An organism isolated from cases of pyosepticaemia m calves, by Mr Shirlaw at 
Lahore, has been typed as Salmonella entenhdu var dublxn, after a detailed study of 
its morphological, cultural and fcaocheraiwA properties, as also of its asvtigcmc ©lush 
tuents Its antigenic structure haa been found to be IX gp — , by a senes of sero 
logical analysis This is the first tune that the incidence of this organism is recorded ni 
India. {Author's abstract) 


A Study of the mineral assimilation of growing calves A VisWanatha I*sb 
andN Krishna Ayyar (Ind J Vet Sex A Amm Husb 8 , 43 ) 

Eicht bull calves fourteen to seventeen months old were selected and divided into 
wo ar groups of four each. One group received the basal ration, which consisted 
“ y ' grass *6 reen ) wheat bran and groundnut cake and the other group ia 
Z“™“ *° ‘ he b ““ 1 **“» * »pple™mt of ttarty gnu of calcium phosphate Ttote 
and mineral balance experiments irere earned out 
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After seventeen necks of feeding, tlie groups were reversed, the animals receiving 
le basal ration now get (lie mineral supplement. B 

From the digestibility figures, it becomes evident (1) that even with the larger 
itakc of phosphoric acid, there has not been any change in the digestibility of protein, 
!) that when the minerals are sufficient in the feed itself, a supplement of calcium 
hosphate does not show any visible effect except for the fact that the animals receiv- 
lg the supplement retain more calcium and phosphorus in their systems. (Authors' 
bstracl) 


The following abstracts of articlos from the Indian Forester have been re- 
eivedfrom the Prosidont, Forest Research Institute, Debra Dun, and are pub- 
shed here as they aro of intorost to agricultural workors : — 


Lfforestation of the Ridge at Delhi. R. N. Parker (Ind. For. LXII (11) : Pp. 

G71— 72. 1936) 

DEsCRinr:s'results of planting after sixteen years on the dry rocky “ Ridge ” at 
)elhi. Successful species .are listed, Frosopis juli flora and Acacia ferruginca being 
among the best. (ill. F. Laurie) 


Village uplift and its connection with forestry. K. D. Joshi (Ind. For. 

LXIII (1) : Pp. 34 — 3G. 1937) 

The necessity for co-operation with tho forest department and with local forest 
officers in village uplift schemes is emphasised. (M. V. Laurie) 


Frost in the Central Provinces. 0. M. Harlow. (Ind. For. LXIII (1) : Pp. 

1—14. 1937) 

The note gives details of tho frosts which have damaged the teak forests of the 
Western Circle of the Central Provinces and Berar in recent years. Records of earlier 
frosts are also given. Attention is drawn to the apparent fact that frosts earlier than 
January do less damage than later frosts : the period of great danger seems to be after 
about the 10th January. Minimum temperatures recorded at Khandwa over a series 
of years are then examined and an attempt made to correlate them with the years in 
which serious frost damago has been known to occur. One aspect of the effect of such 
frosts on tho normal forest undercurrent methods of management is then given. 
(Author’s abstract) 
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Can you use a divining rod? H G Chamiion ( Ind lor LXlIIm p. 

89—92 1937) ' ** 

Describes the claims made bv K M Muller tho European diviner to bo ablitj 
map ‘ earth rajs’ and to explain growth variations by them The claims wo rejwl 
substantiated under test (Fabncius) but ingenious explanations of tho failures w ete 
put forward (M V Laune) 


Ecology and culture of kuth Siier Singh. (Ind For LXI (2) Pp 80 — 89/ 
573—88 1935 LXII (2) Pp 80—89 3 plates 1!)3G) 

‘ Kura ' (Sassaurea lappa) is predominant! j moisture loving It grows in the buck 
and high level fir zones from 8 000 to 12 000 foot elevation in tho Kashmir Himalayas. 
10 000 to 1 1,000 feet is the zone for optimum growth It is a mesophyte and likes the 
light shade of birch It »s very susceptible to grazing and indicator plants of ams 
suitable for %vlh but from which it has been exterminated bj grazing are 1 sted Kulh 
unlike its associates flowers ’ate, in tho month of August and even later at higher olova. 
tions (M V haunt) 


A short note on simul plantations in Assam. J N Das ( Ind For LXII 
(5) 1 plate Pp 257— CO 1930) 

Plantations of exmvl (Bombax malabancutn) should not he made at a closer spacing 
than about 22 ft X 22 ft Tho final number of trees per acre for a mean girth at 
4 ft C in of six feet is about 22 trees per acre eqtm alent to 44 ft x 44 ft espaccraent. 
The rotation for this size is about twenty five years (M V. Laurie) 


Note on Lantana camara in the Simla Hills N G Prino (Ind For LXII 
(10) Plate 1 Pp 603—8 1936) 

Lantana was introduced by missionaries at Sabathu during tho 19th century, and 
was planted extensively as a hedgo plant It now occupies some 20 square miles m 
Eaghal State It does not occur higher than about 4,000 feet elevation While 
generally regarded as a pest, it is a safeguard against over grazing and erosion, and 
may even be an asset Attempts at eradicating it are described (M V. haunt) 


Indian plant, reputed as fish poison, M B Raizada rad B S Vil 
Und For LXIII (4) Pp 19S— 218 1937) 

'''r, 1 ! 1 ! 1 " rcpul '* 1 to l» rand as fish poisons m India arc 
Of abundant f* 6 "" bnef descn P t| on of each plant, its vernacular name, habitat, 

r -* tor - ■»* “ s ? 

P0»o M havo bson n*d « — SL “ ““™ dn ' tl<m how 
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pralmse) and meadow fescue ( Fesluca pralensts) to dearly demonstrate the da 
of growing strains for seed outside their special growing districts According 
the author this is specially the case if it is dented to keep up and fnrtherfoh 
those cha actcrs of strains which are specially adapted to the climatic condihou 
of the respective districts He states that when a forage crop strain ha? ^ 
bred within regions hardly adapted for seed production on a large scale it 13 often 
necessary to transfer tho mam propagation of the strain to a more favour^ 
place outside its natural growing district The note is illustrated and lays empbin 
on the feet that different natural ^election caused by climatic conditions u&fa&j 
which must be taken into account Tho experience of rational propagst on o( 
pure bred herbage plant strains at Svalof has definitely indicated that the longer 
a forage plant strain is grown outside its proper growing district the greater rnnit 
bo the importance of this natural selection [ R L S ] 


Technique of Crass Seed Production at the Welsh Plant Breeding Staton 

By Gwilym Evans Officer in charge of Seed Production Welsh Plant Breeing 
Station Aberystwyth (Herbage Publication Senes Bulletin No V M 
Iished by the Imperial Pureau of Plant Gcntics Herbage Plants Iberystwyth, 
Great Britain August 1937) Pp 30 + 8 plates Price 5* 


The Fulletin contains a comprehensive description of the technique vk h 
has been evolved for producing seed of the various hay and grass pastures bred 
at the Station The ground covered is fairly extensive and the subject is divided 
mto six sections each gmng a detailed account of different aspects of prodocifl 6 
pasture strains The initial stages of seed multiplication of a new grass strain is 
achieved hy three stages i c the first from limited number of finally selected 
plants the second on a bunted scale and the third m terras of several fields for each 
itoam Tm Vue first stage one of the first considerations is goocl 1 o'lation This 
is chiefly achieved by means of glass houses Alternative to this is to grow the on 
ginal plants in the open and to have separate seed islands situated at distances 
from one another An account of harvesting threshing and cleaning as done for 
glass houses and the first multiplication grass island crops is given Certain 
aspects of the Beeond multiplication stage which require greater circumspect on 
than 111 the third stage such as the selection of suitable growers and the optimum 
quantity of the seed grown per acre which vanes not only with, species and strain! 
u a wi the conditions under which particular strains grown arc described 
fnrmoi 001 ' 11 ° * 6 ^ud multiplication stage follows next and much valuable in 
t*nirrl°r * S C ° nta nC<1 m tbis cha P ter Starting with an account of selection oi 
foc Showing pedigree seed to the last stage of storing of the seed, it gives 
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’ a interesting and illustrated account of the salient features connected with 
ifferent aspects of the growth of the crop. The first section of this chapter deals 
nth the difficulties encountered in the choice of districts. This is followed by a 
escription of soil and climate most suited to the growing of satisfactory stocks of 
. . ledigree grass seed. Previous crops and what effect they have on (1) soil fertility, 
_ 2) general cleanliness of the land and (3) seed content of the soil are explained 
n the next section. The author states that an inquiry must be made into the 
ropping history of any particular field under consideration for seed growing, 
n order to be entirely satisfied that an area offered for stock seed growing is free 
rom seeds likely to contaminate the seed crop, the soil must be sampled and the 
eed content examined by germinating seeds from such samples and growing the 
.eedlings until the plants can be identified. According to the author, root crops 
m general supplied with generous quantities of organic manure appear to be most 
satisfactory as preparatory crops for grass-seed crops. The next section is de- 
voted to field-management which covers a wide range of subjects and includes a 
description of methods and time of sowing, tilth, machinery employed for sowing 
and other operations, management in the seeding year, manures and fertilisers, 
.grazing, stubble burning and roguing. There are two chief methods of sowing, 
.‘(1) in drills and (2) in broadcast. The range of different dates for sowing different 
grasses and comparative value of nurse crops, including discussion on operations 
required in drill and broadcast stands under cover crops, are noted. Emphasis 
is laid on the need for working on the cleaning implements between the drills at 
frequent intervals during the seeding year in order to keep the weeds under con- 
trol. Hand-hoeing is considered the most reliable method for relatively small 
areas of special stocks but this is found rather expensive for large areas. The 
comparative value of these as well as other methods employed for suppressing the 
weeds are described. 

Grass species vary considerably in their need for fertilisers in relation to seed 
production. A full description of the comparative value of different fertilisers 
under different conditions is given. Unquestionably the master factor in any 
scheme of manuring grass for seed is nitrogen, whereas phosphates and potash 
are required to a much more limited extent. It is stated that in general terms it 
may be said that the more leafy the strain the higher should be the soil fertility. 
Of the species of grasses dealt with, the rye grasses are the most difficult as regards 
obtaining satisfactory seed yields from drills in successive years. Application of 
lime has been found to increase the longevity of such strains. The addition of 
farmyard manure seems to be indicated for the third seed crop at the latest, not 
only for plant nutrition but also to improve the mechanical condition of the land, 
water-holding capacity of lighter soils and drainage in the heavier soils. Broad- 
cast areas of grasses grown for pure seed make greater demands on fertilisers than 
drill sowings of the same grasses. The proper times of operations like grazing 
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of grass seed islands, stubble burning and rogumg are given Greater etaphte# 
js laid on obtaining clean crops on the field than on expensive cleaning macha**? 
capable of removing any and every sort of impunty from the seed An. accost 
of the indications of maturity of different grass species and strains suitable 
harvesting, harvesting machinery, field conditioning and stacking is given mthj 
section on harvesting rvhtch follows next According to the author, rtpensrg g 
delayed when the stand is poorly developed in the previous autumn and aha by 
such factors as heavy soils and wet summers Post harvest treatments each a 
threshing, hulling, conditioning of the seed, seed cleaning and storing are 
cribed in a separate section The Station sends out a team of four men with % 
peripatetic thresher driven by an 8 H P Semi Diesel engine during the 
of July or the first week of August to begin threshing the early seed crops harvested 
in different counties The thresher is constructed specially for the work of dealing 
with the pedigree stocks Moisture being responsible for deterioration of seed m 
store, attempts have been made to keep the moisture content below 14 per cent- 
a percentage which is considered safe for keeping the seed in bags A moisture- 
testing machine is used to determine almost instantaneously whether a threshed 
seed has sufficiently low moisture content to justify leaving it in bags after thresh 
ing Measures adopted to dry the seed and pests appearing in the stored grm 
seeds with methods to deal with them effectively are described The method 
of maintaining successive seed crop9 in good conditions is explained According 
to the author thorough cultivation, manuring and good management are essential 
to maintain seed productivity for a number of years An account of crops to 
follow the grass crop is also given Abandoned drills is the first problem which 
confronts the seed growers and the methods to deal with the buried stubble effect- 
ively are described The bulletin contains a brief statement of a new scheme 
for marketing seed of the strains bred at the station in which collaboration will 
be assured between the station on the one hand and the seed trade and the 
Growers’ Association on the other , a complete scheme of inspection and certi 
fication will bo incorporated The final section gives a list of the strains released 
by the station with a brief statement of the characteristics of each 


The importance of this latest contribution to the knowledge of production of 
new grass seed and management of the grass land from the world known Welsh 
Station cannot be over estimated, especially m view of the wide spread interest 
which is being awakened in dairy farming and improving pastures m general in 
India Sir John Russell and Dr Wnght both drew attention to the necessity of an 
increase in t e amount of grass available and extended experimental work on 
hnd m re P°rts The Bulletin is thus a moat welcome 
r ~y ° ’“ e ? turc ™ the subject and citing aa it doea tho latest 

m tbo^ub™f°7R ]' m88rOS3M ‘ ' nl1 10 foUnd U,eW bj th ° SS mtfre!W 
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ollection of Native Grass Seed in the Great Plains, U. S. A. By 3? ,J 

Ckidek, Head, Section Conservation Nurseries, Sod Conservation Service 
U. S. Department of Agriculture, Washington, D.C., and M. SI. Hoover, In- 
eharge, Grass Unit Conservation Nurseries, Soil Conservation Service, U. S. 
Department of Agriculture, Washington, D. C. (Herbage Publication Series 
Bulletin No. 24. Published by the Imperial Bureau of Plant Genetics, Herbage 
Plants, Aberystwyth, Great Britain, September 1937). Pp. 8+7 plates. 
Price 2s. 

This paper gives an illustrated account of the typical grasses of the Great 
lains which are being collected in connection with the soil conservation pro- 
amme. While all problems associated with the quantity collection of the native 
pass seed have not been satisfactorily solved, enough experience has been gained 
md sufficient progress has been made to furnish a practical basis for the collection 
if the major species. Most local species “ shatter ” soon after ripe nin g, which 
nakes the period of harvest much shorter than that of cultivated grasses. This 
lifficulty is overcome in part by the use of special machinery capable of harvest- 
ng considerable quantities of seed in a short time. Most noteworthy of these 
levices is the power stripper which can harvest twenty-five to thirty acres per 
lay for each unit. These strippers because of their self-mobility and ease of 
leight adjustment are found to be the most practical type of equipment for this 
vork. In addition to the quantity collection of native seed, a number of nurseries 
tave been established in the Great Plains for growing some of the more promising 
pecies and strains of both local and introduced plants for seed production. The 
eed and plant collectors are urged to keep constantly on the look-out for plants 
vhich may be an improvement over those now being used. This may include 
inds which, because of special properties such as soil binding, ground cover, drought 
esistance, simplicity of propagation or ease of harvesting, are especially valuable 
or use in wind or water erosion control. More than a thousand species and strains 
tave been collected in this way some of which are promising. To supplement 
tatements given in the paper, photographs with descriptive information are 
ppended which clearly indicate the type of grasses and machinery employed for 
larvesting. The publication will be of particular interest to persons in the more 
rid grass land regions where erosion is a problem. [ R. L. S.]. 


Comparative Tests on the Utility of Pneumatic-tyred and Steel-tyred 
Carts (Conducted at the University of Reading Farm, Sonning). By 

J. B. Passmore and M. H. R. Sorer. (Reprinted from the Bulletin of the 
Rubber Growers’ Association, October 1937). 

The note records the results of the final test carried out at the University 
f Reading Farm at Sonning on the 13th April 1937. The chief feature of the 

M 2 
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I Yin nj 

method adopted coasted of the application of a dynamometer for rm „ 
reading of the average draught requirements of different carts 
taken over a distance of roughly 200 yards on a grass field and an 
from which mangolds had been carted during the winter The „ ^ E ' U 
(1) roller bearmg, did not appear to mate much difference and (2) thl ‘ ™ % 
tvms reduced the draught over soft ground sufficiently to give a cons 
mg in horse power The note is illustrated, and in mew of the fact £ f 'i“' 
testing the comparative merits of pneumatic tyred and iron or woth” ’-S 
country carts are being earned out in India, the information wdl hefoj^ 


Agricultural Marketing in India. By B E Mdkehjei! MU D»„ a , 

diffemnttsS! ^f 3 .""“V" b “ k t0 offer ° «®P"*en..ve study of tb 

pr.nc.pal mLketmg ““trcfo® S “hlVT’ P ' r3W "’ 
extending over fourteen hh.n£ a T k °° Ter8 “ mde ran S® 
marketing Variouftvnea f a n C ” S8<!8 ataost a11 Kp«t> of 

ent provinces -"Tni i f l Tf™" “ nd th “ ™«rods of worlmg m dfc 
< f distribution can be rednclfl k° ^ chapter Tie ““‘tor stows how the cut 
more direct A chapter is devoted 't^th" 3 "? 8 dl£rerent services and making them 
regulating the marUt, artt f, a " dcscr 'P h ® ° f ““Arts m India Law, 

method of sale of differs t P [na,Ie 111 recent years to improve them and th- 
in also discussed an a£ ' 0 ?T d “ ,CS m them are described Market fame, 
figure so proramentlv uftl ° Qn °i tbe sbort f M ‘ rlod f° :iny and their sources which 
ofmarkctmgm feZ^™ md<ibted ™- m India is given The problem 
of the weights and mpa^n,-^' 5 m °, re com P' Icate d owing to the bewildering diversity 
gives a brief survey of th ” S ' d m d,ffe, ' ent P srts of the country The author 
parts and shows in a clear m Van ° U9 aQ d measures adopted in different 

their standardisation A cha^ 6 *' or ^ er ^ marketing is not possible without 
ont commodities P er is devoted to various methods of storing differ 

The author has dev t j 

out m different commodities & ? a Pt«r *° question of adulteration earned 
ransportation by rail and rn a ^j 3 13 ^ ai< ^ on standardisation and grading 
raatter of another chapter 4 v * &n ltS Cendant difficulties form the subject 
i ies m a few important mnrW Urea tra ^ ,n § as 13 carried on m pnncipal commo- 
, e factors influencing tbpm S 1S escn ^ >e ^ -An account of ftuncultural nnccs 


of marketing A brief survey of some 
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f the leading co-operative organisations in India is made and measures on which 
he success of co-operative marketing depends are described. Examples of suc- 

;essful attempts made in some places to link lip producers and consumers 

io often set against one another in sharp conflict— in a harmonious relationship 
calculated to promote the interests of both are given. The relationship of the 
State to marketing is discussed in another chapter and an account of the relative 
nerits of different measures adopted in other countries for helping the agrieul-' 
;urists is given. In the end, a brief survey of the measures adopted by the Gov- 
jrnment of India in the direction of improvement of marketing is made. 

The improvement of marketing organisation is very essential for the amelio- 
ration of the economic conditions in which agricultural produce is marketed in 
Afferent parts of the country. Extracts from various reports of the Chambers 
}f Commerce and registered trade associations are also given. The book will 
hus be found useful by those who are interested in the subject. [ R. L. S.]. 


\ Review of the Literature on Stock-scion Incompatibility in Fruit Trees, 
with particular reference to Pome and Stone Fruits. By G. K. Abgles 
(Foreword by Prof. V. H. Blackman, Sc.D., F.R.S.). (Technical Communica- 
tion No. 9 of the Imperial Bureau of Fruit Production, East Mailing, Kent, 
England, 1937). Pp. 115, bibl. 194. Price 5s. 

The problem of incompatibility has loomed ever larger with the increasing re- 
alization of the advantages to be gained by the use of tested clonal rootstocks for 
the production of uniformly excellent fruit. 

The literature on the subject is considerable, but it is scattered over very 
many journals, bulletins and books, and is not always easy to follow. In it the 
term “ incompatibility ” is used extremely loosely and may mean much or little, 
fhe author here briefly summarizes the phenomena which occur as the result of 
slight or pronounced incompatibility in different stock-scion combinations. 

Tire horticulturist is often faced with the problem of growing varieties of fruit 
in localities where there is no experience to guide him. If he knows that under 
certain conditions, which may in some respects resemble his own, certain rootstocks 
have given promising results with particular varieties, at least he has something 
on which to base his trials. He would be most unfortunate if, as regards the 
common deciduous tree fruits of commerce, he did not find some guidance in these 
pages. 

The physiologist, moreover, has in this common feature of practical horti- 
cultural practice a unique investigational field at his disposal. The author gives 
him a firm basis on which to work. 



293 


AGRICULTURE AND LIVE STOCK IN INDIA foil & 

First the manifestations or symptoms of incompatibility m fruit trees 
considered and their possible causes dismissed Next the compatibility or mcc® 
patibihty shown by individual varieties of common diciduous fruit trees mm^c* 
of particular rootstocks is noted considerable attention being paid to the practical 
field experience of research workers in different parts of the world with partimJa 
scions and rootstocks 

Certain general conclusions are drawn with regard to both the symptoms tai 
the cause of inherent incompatibility and tentative suggestions are m&de fa 
drawing up a research programme to investigate the problem 

In an appendix coveting forty pages are tabulated the many and often con 
liadictoty records of compatibility and incompatibility between particular root 
stockB nnd particular varieties They should prove helpful not only to the physo 
logical invest gator but also to the practical horticulturist 



NEW BOOKS 

On Agriculture and Allied Subjects 


Manual of fcho Grasses of the West Indies. By A. S. Hitchcock, Misc. Pub. 
No. 213, U. S. Dept. Agric., Washington, 1930, pp. 439. 

The Biological Control of an Insect in Fiji — an account of the coconut leaf- 
raining beetle and its parasite complex. By T. H. C. Taylor, M.Sc. (Loud.) Royal 
Svo, pp. x and 239, with 23 plates, 2 maps, and 17 text figures. (The Imperial 
Institute of Entomology, 4 1 , Queen’s Gate London, S. W. 7) 1937. 

Bound in cloth price 12s. net. Postage inland Gd., abroad lOrf. 

Cacti — A Gardener’s Handbook for tli-dr Identification and Cultivation. By 
J. Borg, M.A. M.D., late Professor of Natural History in Malta University, 
(MacMillan and Co., Ltd., London, W. C. 2.) 21,9. net. 

Principles and Methods of Tree-Ring Analysis. Pub. No. 4SG. By Waldo 
S. Glock with a foreword by A. E. Douglass and a contribution by G. A. Pearson. 
(Carnegie Institution of Washington, Washington, D. C.) Price $2-00 in paper, 
$2-50 in cloth. 

Methods in Plant Physiology — A Laboratorj' Manual and Research Handbook. 
By Walter E. Loomis, Ph.D., Associate Professor of Plant Physiology and Research 
Associate, Iowa State College, and Charles A. Shull, Professor of Plant Physiology, 
University of Chicago, with a chapter on statistical methods by George W. Snedecor, 
M. S., Professor of Mathematics and Director of the Statistical Laboratory, Iowa 
State College. 472 pages, 94 illustrations, (McGraw-Hill Publishing Co., Ltd., 
Aldwych House, London, W. C. 2.) 25/- net. 

Phyfcohormones. By F. W. Went, Ph.D., Professor of Plant Physiology, Cali- 
fornia Institute of Technology and K. V. Thimunn, Ph.D., Assistant Professor of 
Plant Physiology, Harvard University. (MacMillan and Co., Ltd., London, 
W. C. 2.) 17s. net. 

Climate : A Treatise on the Principles of Weather and Climate. By W. G. 
Kondrow. (Oxford University Press Amen House, Warwick Square, London, 
E. C. 4.) Second Edition, 15s. net. (provisional), 

A Guido to Veterinary Parasitology for Veterinary Students and Practitioners. 
By T. Southwell, D.Sc., Ph.D.', and A. Kirsliner, M.B., Cli.B.. D.T.M. (London: 
II. K. Lewis & Co., Ltd.) Price 7s. 0 d. net. 

( 299 ) 
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Malkinas Clinical Diagnosis of the Internal Diseases of Domestic Animals 
English Translation revised by J E Mohler, V M D D Sc and Adolf Eiciom 
DVS (Bailli6re Tindall and Cox, London W C 2) Price 15s 

Veterinary Pharmacology — Materia Medica and Therapeutics By Prof 
Howard Jey Milks DVS (Bail! ter e Tindall & Cox London \V C 2 ) Pnce 30j 

A History of Pharmacy Bv James Grier M Sc Ph D , formerly Senior 
Lecturer m Pharmacy Victoria University of Manchester (London Pharmamit 
cal Press 1937) Price Os 

The Digestive Tract By A E Barclay (Cambridge University Preis) 
3Gs net 

The Genetics of Sexuality in Animals By T A E Crew (Camlrid 
University Press) 10s C d net 

The Intelli c ence of Animals By G C Gnndley M A , B Sc (Methuen 6 
Fssex Street London \\ C 2) 2s Grf net 



PLANT QUARANTINE AND OTHER OFFICIAL 

ANNOUNCEMENTS 


BRITISH INDIA 

Notification No. F.46-11/38-A., dated the 17th March 1938, issued by the 
Government of India in the Department of Education, Health and Lands. 

Ik modification of this Department Notification No. IT. 116-34-A., dated the 
8th April 1937, it is notified for general information that no fee -will be charged 
for consignments of plants and fruits intended for export to countries abroad 
when the work of inspection and certification is done at Karachi by an officer 
stationed at that place. A fee of Rs. 20 "will be charged for each consignment 
only when an officer has to bo called from outside Karachi to make the examina- 
tion. 


( SOI ) 



Personal Notes, Appointments and Transfers, Meetings anl 
Conferences, etc. 


Imperial Council of Agricultural Research 
His Excellency the Governor General m Council has been pleased to appoint 
the Hon’ble Minister in charge of the Portfolio of Agriculture under the Govern 
ment of Sind, to be a member of the Imperial Council of Agricultural Research and 
of its Governing Body 

At 

Mr L Mason, CIE,OBE,MC, Inspector General of Forests has hew 
no mina ted by the Central Government to bo the representative of the Forest 
Research Institute Debra Dun, on the Imperial Council of Agricultural Research 
with effect from the 1st December 1037, vice. Sir Gerald Trevor, C I E .resigned 

At 

The services of Mr F Ware, CIE.FRCVS.IVS, Director, Impen&l 
Veterinary Research Institute are placed at the disposal of the Imperial Council 
of Agricultural Research with effect from the 7th May 1938 

A 

The Government of tho Punjab have nominated Cattain V W F Walker 
MC.MRCVS I VS, Director, Veterinary Services, Punjab, as the represents 
live of the Punjab Veterinary Department on the Council, with effect from the 14th 
February 1938, wee Mb T F Quirks, MRCVS.IVS, deceased 

At 

Indian * ^ iral Colton Committee 

The Governor General in Coi noil has been pleased to appoint the Economic 
Botanist (Cotton) to the Government of the United, Provinces to be a member of 
the Indian Central Cotton Committee, with effect from the 16th November 1937 to 
tho 30th September 1938 

At 

Mr M S Dcrutti (of Messrs Ralh Brothers Limited Bombay) has been 
nominated by the Bombay Chamber of Commerce to be a member of the Indian 
Central Cotton Committee, Bombay, vice Mr S B Samoilys, resigned 

4 

Mb J C McDotoau,, M A B So , I A S , Director of Agriculture Central 
Prormres and Berar, has been nominated bj the Central Government to be • 
{ 302 ) 
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member of the Indian Central Cotton Committee, to represent the Agricultural 
Department of that province, vice Me. R. H. Hill, M.A., resigned. 

A 

Indian Central Jute Committee 

Mr. G. C. Ltmboussi (of Messrs. Ralli Brothers, Limited) has been nominated 
by the Calcutta Baled Jute Association to be a member of the Indian Central Jute 
Committee, vice Mr. Euthymofulo, resigned. 

•4 

Mr. P. S. MacDonald (of Messrs. Thomas Duff & Co., Ltd.) has been nomina- 
ted by the Indian Jute Mills Association, Calcutta, to be a member of the Indian 
Central Jute Committee vice Mr. G. M. Garrie, resigned. 

& 

Indian Lac Cess Committee 

The Governor-General in Council lias been pleased to appoint Me. L. Mason. 
C.T.E., O.B.E., M.C., Inspector-General of Forests as a member of the Advisory 
Board of the Indian Lac Cess Committee, vice Sir Gerald Trevor, C.I.E., resigned. 


The Central Government have been pleased to appoint Mr. W. F. Dines, 
(of Messrs. Angelo Brothers, Ltd.) nominated by the Bengal Chamber of Commerce, 
to represent the Shellac Manufacturing industry, as a member of the Governing 
Body of the Indian Lac Cess Committee, vice Mr. J. P. Young, resigned. 

4 

Madras 

Mr. A. C. Fdkonds, B.A., Di] . Ajri. (Cantab.), Deputy Director of Agri- 
culture, III Circle, Bell ary, has been granted leave, out of India, on average pay for 
four months and twenty-nine days and in continuation thereof, leave on half 
average pay for six months and twelve days, with effect from the 6th April 1938 
or date of relief. 

4 . 

Bombay 

Rao Sahib B. P. Vagholkar, Principal Agricultural Officer, Sugarcane 
Research Scheme, Padegaon, has been granted leave on average pay for four months 
with effect from the 15th February 1938, or the subsequent date on which he may be 

relieved. 
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Bengal 

Mr P J Kekr, M R C V S , I V S , Veterinary Ad™* to t v. „ 

1 tas been « rMted '“™ for eight months with effect from theToTw' 
193S or any subsequent dato on which ho may avail himself of it “ ^ * U " I > 

A 

United Provinces 

On return from leave Mn T J Eoan, M R C V S , I V S has R.„„ . , 

Sm Umw *- C t 

A 

Punjab 


edueata Q ™r^”‘:^ i r , ^, TiPI r ,y ’ Irckntl 

Boyol yehn^SSitSS StafSS m° m T *° I9 ° 9 ' “ "S 

M R C V S in 1913 Il.t . T' B k m ' “ n ' 1 ™*ivc<l h„ diploma of 
and came to India m rcbrunr/lOlf, T mIrchnafortOTJW », 

Veterinary Department now So™!’. *® the Indian Curl 

for some five Tears TsasT^nST ‘ Veterinary Service He served 

Rawalpindi In March, 102o\o '”1 *?“ Do P artm, ' nt “ l Ferozeporo and 

m succession to tho late Lt Co L JL. 010 *?? th ° 1)051 of Chief Superintendent 
of contagious diseases and m ammal S , ° 8 P eciallst 111 the «>ntroI 

Department was separated from the In *«*8, when the Vetermaiy 

Director of the new Department De P'* rtmc “ t . b ° m appointed 

on January 13, 1033 H( , ^ , “ nt “ ,Ied 40 Wi thin post until his death 

province for nearly eighteen years Dunn D,” he '* d of the veterinary work of the 
of the Punjab has attained l i, P° n ° d the veterinary Department 

Pmi»b Government gratefnUv^*^ ^ ° f™ ""P^Mcd m India , and the 
due to Me Qunuri's Mstuitmn effort! ^a” '“’ Ke 8 sl, “ re of tha '“ C “ M ™ 

it 1, ?. L-1T ’ Kr ^ as keenly mteregted m e . knowledge and unfailing enthusiasm 

R, b h “ offlcial capacity and a ''“I' ! TO ' dm 8 and did much to encourage 
C ° 1118 early death has denned ^ l0ng connectl0n the Lahore 

mTT 1 officer vhL «■» provmoe of a sympathetic and 

and all Jif^ 9 of tIle province Gov* 1 * 80 ”^ m t,ie en< lunng rrork which he 

Selr? Wh0m * iTo less Z^ ent deep,y r ^ et h “ 1088 and 
110 affection man y personal friends, will long 
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Captain U. W. E. Walker, M.C., M.R.C.V.S., I.V.S., officiating Principal, 
Punjab Veterinary College, Lahore, has been appointed provisionally Director, 
Veterinary Services, Punjab, with effect from the 14th January 1938 vice Mr. 
T. E.Quirke, M.R.C.V.S., I.V.S., deceased. Captain Walker will continue 
to perform the duties of the post of the Principal, Punjab Veterinary College, in 
addition to his duties as Director, Veterinary Services, until further orders. 

Khan Bahadur M. Aezal Husain, M.Sc., M.A. (Cantab.), I.A.S., Principal, 
Punjab Agricultural College and Entomologist to Government. Punjab, Lyallpur, 
has been granted leave on average pay for two months and twenty-one days with 
effect from the 20th January 1938, afternoon. 


Dr. P. E. Lander, M.A. (Cantab.), D.Sc. (Lond.), F.I.C., I.A.S., Agricul- 
tural Chemist to Government Punjab, Lyallpur, has been appointed Principal 
Punjab Agricultural College, Lyallpur, with effect from the 20th January 1938. 
afternoon vice Khan Bahadur M. Afzal Husain, granted leave. 


Dr. R. L. Chopra, M.A., Ph.D. (Wales), Assistant to the Entomologist, 
Lyallpur, has been appointed Entomologist to Government, Punjab, Lyallpur, 
with effect from the 20th January 1938 vice Khan Bahadur M. Aezal Husain, 
granted leave and in addition to his own duties. 



Central Provinces and Berar 


On return from leave, Mr. J. C. MacDougall, M.A., B.Se., has been reposted 
as Director of Agriculture, Central Provinces and Berar. 

On relief by Mr. J. C. MacDougall, Mr. R. H. Hill, M.A. (Cantab.), 
officiating Director of Agriculture, Central Provinces and Berar, reverts to his 
substantive post of Deputy Director of Agriculture, Economics and Marketing, 
Central Provinces and Berar. 


On relief by Mr. R. H. Hill, M.A. (Cantab.), Mr. P. D. Hair, M.A., L.Ag. 
(Hons.) Post-Graduate, officiating Deputy Director of Agriculture, Economics 
and Marketing, Central Provinces and Berar, reverts to his substantive appointment 
as Assistant Director of Agriculture and will remain attached to the office of the 
Director of Agriculture, Central Provinces and Berar. 



308 AGRICULTURE AND LIVE-STOCK IN INDIA frill m 

Assam 

Mb Fazltjl Haque , Dip Agn , Deputy Director of Agriculture, Upper Assaa 
Valley, has been appointed to hold the temporary post of Deputy Director of Agn 
culture, Reconstruction, Assam, with effect from the 12th November 1937 

-J- 

Db H K Nandi, Ph.D , has been appointed on probation to the post of Eco- 
nomic Botanist Assam m class I of the Assam Agricultural Service with effect 
from the date on which he assumes charge of his duties 

A 

Onssa 

Mb P D Dixit, M Sc , First Research Assistant in the Rice Research Scheme 
for Orissa has been appointed temporarily as Paddy Specialist m the scheme 

£ 

Burma 

Captain S R Rippon, M R C V S , officiating Director of Veterinary 
Services has been granted leave on average pay for one month and ten days com 
hined with study leave in Africa for six months, with effect from the let March 
1938 or the subsequent date on which he avails himself of it 


A 

Captain S R Rippon, AIR CVS , and Mr D T Mitchell, MR0VJ3 
respectively, made over, and received, charge of the duties of the Director of 
Veterinary Services Burma, on the 8th February, 1938 


R Jftf ^ YAW G B V C , Veterinary Superintendent, and Captain S R 
ippon CVS respectively made over and received charge of the duties of 
epu y irector of Veterinary Services, Lower Burma Charge, Insem, on the 9th 


temporarilvto^^Tu ^ ® ^ ® * Veterinary Superintendent, has been appointed 
with headquarfce ® irector °f Veterinary Services, Lower Burma Charge, 

tondent m char^nf ® em ’ m Edition to his own duties, as Veterinary Supenn- 

proceedmg on £, <***> ln P lace * Captain 8 B But* 



Recent Publications of the Imperial Agricultural Bureaux 


I. Obtainable from the Imperial Bureau of Soil Science, Rothamstel 
Experimental Station, Harpenden, Herts 


Periodical Abstracts 

List of publications and papers on Soil Science published in the Empire Over- 
seas in — 

1933 

1934 

Soil Research in the British Empire published in 1935 .... 

Lists of Publications relating to Soils and Fertilisers— 

Published monthly, per annum, post free ...... 

Monthly Letters— 

Free to recipients, -within tho British Empiro, of “ Publications relating 
to Soils and Fertilisers”. Subscription, outside the Empire, per 
annum ........... 

Recent Developments in Soil Analysis- 

Quarterly Supplement to tho above publications. Separate copies, 
each . ' . 


8. d. 

1 0 
1 0 
1 0 

IQ 0 

4 0 

0 G 


2 

0 

0 

0 


2 0 


2 0 


Occasional Papers 

Technical Communications — 

34. Tropical Soils in rotation to Tropical Crops ..... 

Annual Report : For the year 1933-34 ..... 

„ 1934-35 

,, 1935-36 . • . • • 

Bibliographies— 

Bibliography on Coffee 

Catalogue of Journals and Periodicals in tho Library of Rothamsted 
Experimental Station . . ... 

Special Publication — 

The Katnmorphism of Igneous Rocks under Humid Tropical Conditions 
(by tho lato Sir J. B. Harrison) ..-•••• 
Bibliography of Soil Science, Fertilizers and General Agronomy, 1931-34 

II. Obtainable from the Imperial Bureau of Animal Health, Veterinary 
Research Laboratory, New Haw, Weybridge, Surrey' 
Abstracting Journal 

The Veterinary Bulletin — 

1931. Vol. 1. Quarterly (1st Number, April) ^ 

Annual subscription ....■••• 

Subsequent volumes. Monthly ( 1 st Number, January) 

Annual subscription (postage paid) 
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5 

25 


20 

5 

40 



$08 AGRICULTURE AND LIVE-STOCK IN IflDtA [v,j ^ 

Indexing Publication , ^ 

Inflex Veterinarius.— Four issues a year. First issue, April 1033. Animal 
Subscription (postage paid) Volumes I to HI mimeographed. Volume 
IV onwards printed ij 


III Obtainable from the Imperial Bureau of Actual Nutrition, Roam 


Research Institute, Bucksbubn, Aberdeen 
Journal 

Nutrition Abstracts and Reviews. (Issued under the direction of the Imperial 
Agricultural Bureaux Council, the Medical Research Council and the 
Reid Library)— 

Subscription per volume of 4 numbers . . . . ..<20 

Per single number 

Occasional Papers 

Technical Communications— 

6 The Composition of Certain African roods and Feeding Stuffs . .10 

7 Wheat Pre eminence as a Cereal Food : Nutritive Value , Relation 

to Health and Disease 1 ® 

Occasional Communications— 

1 The Effect of Climate on the Composition of Pasture Plants 


IV. Obtainable from the Imperial Bureau of Plant Breeding and Oenitici 
Plant Breedino Institute, School of Agriculture, Cambridge 


Plant Breeding Abstracts— 

Quarterly Annual subscription 
Single copy . 


Occasional Papers 

Indexes to Plant Breeding Abstracts— 

Subject Index to Vots I to V of Plant Breeding Abstracts . 

Subject Index to Vol. VI of Plant Breeding Abstract . 

Supplements to Plant Breeding Abstracts— 

Summary of Reports received from Countries exclusive of the British 

Empire, W28.31 Supplement! 

Suxnmapr 0 f Reports received from Stations m the British Empire, 1032- 

30 Supplement II . 

Technical Communications— 

V r l Tr^ d PhasiC Development of Plants, 1036 (Joint Publics- 
PW Genet, c> .... 

*»'" BrMdu* Vatoo . ■ • 

BMIomgUoi a« w _ 

1830 33 nm ■ • ■ • 

UrodmUon of Boptaa, ud Polyploid. . 


6 0 
2 6 
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Obtainable from the Imperial Bureau of Pastures and Forage Crops 
Welsh Plant Breeding Station, Agricultural Buildings, Alexandra Roaii 
Aberystwyth, Wales 


Journals 

8. d. 

[erbage Abstracts — 

Quarterly. Annual subscription . . . . . . . 16 0 

Single number 6 0 

[erbage Reviews— 

Subscription is at present — Vol. 1 (1933), Vol. 2 (1934), Vol. 3 (1936), 

Vol. 4 (1936) — included in that to Herbage Abstracts. 

Occasional Papers 

ulletins — 

18. Pastures and Forage Crops in South Africa . . . • 3 0 

19. Production of Grass Seed ....... 5 0 

20. Insects and other Posts Injurious to the production of Seed in 

Herbage and Forage Crops ........ 2 6 

21. The Influence of Climatic Conditions on Typo Composition . . 10 

22. Technique of Grass Seed Production at the Welsh Plant Breeding 

Station .......... .60 

23. Production of Legume Seed . ..>...60 

24. Collection of Nativo Grass Seed in the Groat Plains, U. S. A. . 2 0 

r I. Obtainable from the Imperial Bureau of Horticulture and Plantation 
Crops, East Mailing Research Station, East Mallino, Kent 


Journal 


forticultural Abstracts — 

A quarterly abstract publication of current horticultural literature — 

Annual subscription 

Singlu copy 

Technical Communications 


7. Vegotative Propagation of Tropical and Sub-tropical Fruits, 1936. 

J. St. Clair Feilden and R. J. Gamer ...... 2 

8. Horticultural Aspects of Woolly Aphis Control together with a 

Survey of the Literature, 1936. R. M. Greonslade ... 2 

Occasional Papers 

3. Annotated Bibliography on Bitter-Pit, 1934 • .... I 

4. Recent Work of Tropical and Sub-Tropical Interest . • 9 

o 
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Other Publications— 

lade* to Volumes I»X of the Journal of Pomology and BorUcvltural 
Science, 1933 Compiled by Bureau, published by the Editor® of the 
Journal of Pomology and Horticultural Science. Available from the 


Bureau g q 

Old and Now Standpoints on Senile Degeneration, 1931. A. V. C 
Bijhouwer o i 


Fruit Growing in the Empire. Standardisation of Horticultural Material 
with special reference to Rootstocks, 1827. R. Q. Hatton Being 
unnumbered Empire Marketing Board Publication. (Free). 

Viticulture! Research, 1028. D. Akenhead. Being Empire Market- 
ing Board Publication II. . • . • ■ ..IQ 


VII Obtainable from the Imperial Bureau or Animal Breeding and Gmnes 
Institute or Animal Genetics, University op Edinburgh, King's Bubjusm 
West Mains Road, Edinburgh 

Journal 

Animal Breeding Abstracts (quarterly), commencing April, 1033. Annual 

subscription 1® ® 

Occasional Papers 

Bibliography of the Works of J C Ewart (free to subscribers of Animal Breed 

ing Abstracts, Vol 1), 1934 ® * 

Annual Breeding in the British Empire A Survey of Research and Expen 

ment, 1934 .... 5 e 

Vm. Obtainable from the Imperial Bureau of Agricultural Parasholoqi 
(Helmwtholgoy), Institute of Agricultural Parasitology. Winches Fash 
Drive, Hatfield Road, St Albans, Herts 


Journal 


Bibliography of Helminthology. For the year 1933 — 

Library Edition, bound in cloth 10 8 

Stiff paper cover only .... » . $ 0 

Helminthological Abstracts (1932 onwards). Issued in five or six parts per 
vo ume, each volume co\ ering the literature of a Finnic year. Subscription 
per volume, payable in advance . . . . . 30 6 

Completed volumes, bound in cloth . * * ’ . . . 32 0 


(i) The Efi Occasional Papers 

-v Natural F sct0r8 on th Q Secoiu j Ewlym of Nematode 



ttt Oevelopmenj, la Control ot Helerodfra mortem . 
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(BLICATIONS ISSUED BY THE IMPERIAL INSTITUTE OF ENTOMOLOGY, 41 QUEEN’S GATE 

London S. W. 7 


s. d. 

, aietin of Entomological Research — 

, Published quarterly, and containing original articles on Economic Ento- 
mology. Issued post free. 

Annual subscription (payable in advance) ...... 30 0 

■view of Applied Entomology — 

Consisting of abstracts or reviews of all current literature on Economic 
Entomology throughout the world. Published monthly in two 
series — 

Series ‘ A ’ dealing with inseot and other arthroped pests of cultivated 
plants, forest trees andstored products of animal and vegetable origin. 

Series 1 B ’ dealing with insects, ticks, etc., conveying disease or other- 
wise injurious to man and animals. Issued post free. 




Series 

Series 



‘ A ’ 

‘B’ 

Annual subscription (payable in advance) . 

• . 

30s. 

16s. 

Vol. XXIII (1935) .... 

. 

42s. 

21s. 

oological Record— Part Insecta — 



s. d. 


Published annually about July in each year and containing as complete 
a record as possible of the literature of the previous year, chiefly 
from the systematic standpoint . 

Annual subscription (including postage) ...... 15 6 

eport of the Fourth Imperial Entomological Conference, 19th — 27th 

September, 1935 .......... 4 0 

OBLIGATIONS OBTAINABLE FROM THE IMPERIAL MyCOLOGICAL INSTITUTE, KEW, SURREY 

Journal 

sview of Applied Mycology — 

Annual subscription, 12 monthly parts, with title-page and index (post 


free) . ... 

Single part ........... 20 

Title-page and index ......... 30 

eport on the Third Imperial Mycological Conference, 1 93d . . 2 0 



List of Agricultural Publications in India from 
to 31st January 1938 


Ist August 193 J 



A ' TOtef L ?Z " xh » Vol 

. Parts 5 and 6 and Vol VIII Part 

L tfr 1 “Option R. 6 or 9 ? 
cult,™ b > m ™ tM r Journal of 


general agriculture 


I Issued under the autho 
?ty of the Impenal 
Council of Agricultural 
Research 


SSSS^^SLSS, 

a ™ l nzp'n,wJl ty ii yr ° A 9 r * ut ‘“ral 


SI»n.g»r of P,H r „„ 
Civd Lines, Delhi 


K - ?f n ? ,ah (Editor) 
Published by the BI A 
a Union, Agricultural 
Research Institute, 
Coimbatore 

Issued by the Tnohino 
Poly District Agricul 
tural Association, Ten 
pakulam Post 


Dr , V K Badami 
(Chief Editor) 


N Vankatasubbaiya 
(Chief Editor) 

V G^eshpande and S 
AI Rao, (Editors) 


The Secretary, Jl a. 8. 
Union AgnculturalCol 
" Law ley Road, 

The Secretary The Tn 
chinopoly Distnct Ac 
riculturat Association, 
Teppakulam Post 

j The Secretary the Mysore 
I Agricultural and Ei 
penmental Union, 
Seshadri Road, Banga- 

Ditto 


The Planl^-^i , 

KS 



Vasudev Qanesh Panda 
The ° H Thorne (Editor) 


N K Ghosh (Editor) 


The Editor, Poona Ajn 
cultural College Mage 
tine, Poona 

The Editor, Shetkt Sfet 
Lari, Agricultural Col 
lege, Poona 

The Manager, The Plan 
ter s' Journal and Agn 
i cultunst, 13 Ezra Man 
8io ns Calcutta 

The Manager, Krtthi 
Sampad Office, Dacca 
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Title | Author 1 Whore published 



GENERAL AGRICULTURE — confd. 

ic Mufidul Mazarin (Urdu) Annual ( C, C. Sanynf, (Edita rj Oflieo of fho Editor, Go- 
subscription Re. 1 for subscribers | Government Agrienl- vernmont Agriculturnl 
in United Provinces and Ro. 1-8-0 for | turn! Journals Journals, Sikiuulnr. 

subscribers outside the provinco j Bngh, Lucknow 


heKimn Uplarak (Hindi). Annunl subs- Ditto . I Ditto 

cription Re. 1 for subscribers in United 1 i 

Provinces and Re. 1-8-0 for subscri- i 

bors outsido the province I 

? 

t 

he Allahabad Farmer. Bi-monthly, i B. 31. Pugh (Editor). The Allahabad Agricul- 
Anmml subscription in India Rs. 2* 1 Published by the turnl Institute, United 

Agricultural Institute, 1 Provinces (American 

Alinhabnd ‘ Pre-byterinn Mission), 

| Allnhnbnd 


iasonal Notes. Price As. *1 per copy j Issued by the Depart- ' Govornrnont Printing, 

| mont. of Agriculture, i Punjab, Lahore 

j Punjab i 

i 

he Nagpur Agricultural College Maga- ! Published by P. D. Nair, ! The Editor, The Nagpur 
zinc. Quarterly. Annual snhserip- ! Agricultural College, ' Agricultural College 

tion Rs. .3 1 Nagpur 1 Magazine, Collogo of 

| j Agriculture, Nagpur 

{ I 

isan (Hindi). Quarterly. Annual i Issued by the Agricultural! B. N. Sircar, Senior Mar - 
gabseriptfoet Rs. 2. As. ft per copy j Association, liihnr and ' ketiny Officer and Edi- 

Orissa tor. Iiisav, Patna 

! 

jriculhtrc and Animal I7u«bandry in ; Issued under the autho- Manager of Publications, 
India , 1935-36. Price Rs, 4-10-0 nr j rity of tbo Imperial Civil Lines, Delhi 
1 »• 9 d. Council of Agricultural 

! Research 

Report of tho Work of the Imperial Sir John Russell, D.Sc., i Ditto 

Council of Agricultural Research in F.R.S. j 

applying Science to Crop Production 

in India. Price Rs. 1-14-0 or 3 k. 3 d. J 


Roport on the Cold Storngo tmd Trans- Agricultural Marketing Ditto 

port of Perishablo Produce in Delhi. Adviser to tho Govern- 
Prico As. 12 or 1 s. 3 d. mont of Indin 

Summary Proceedings of the 34th Meet- Issued by the Publicity Indian Central Cotton 
Jngof tho Indian Central Cotton Com- Officer, Indian Central Committee, Bomba v 
mitteo. Price Re. 1 * Cotton Commit too, 

Bombay 

Gairowhill Cotton and tho Central Pro- Ditto , Ditto 

vznees Cotton Control Act Prohibiting 
its Cultivation.. (English, Hindi and 
Marathi). Gratis 
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Title 


Author 


Where published 


GENERAL AGRICULTURE— amXi. 


Cholera Melt (English, Tamil and 
Telugu) (Reprint) Leaflet No 4 of 
the Department of Agnculture, 
Madras 

M Suryanarayana 

Government 

Madras 

Coro and Management of Cattle manure 

In South India (English, Telugu, 
Tamil, Kanarwa and Malayelam) 
(Reprint) Leaflet No 24 of the 
Department of Agriculture, Madras 

V Muthuawamy Ayyar 

Ditto 

The Earth Scoop (Telugu, Tamil, Kftna- 
reso and Malayalam) Leaflet No 18 
of the Deportment of Agriculture, 
Madras 

N G Charley 

Ditto 

Improved Turmeric Polisbor (Tamil, 
Telugu. Kanarese and Molayalam) 
Leaflet No 80 of the Department of 
Agriculture, Madras 

Ditto 

Ditto 

Manufacture of Active Carbon from 
Daddy Husk (English, Telugu, Tamil 
Kanareso and Molayalam) Leaflet 
No 81 of the Department of Aencul 
tore, Madras 

? V 11 ami a>i , 

Ditto 

Evila of Damping Groundnut (English, 
Telugu, Tamil, Kanarese end Malaya- 
t«m) Leaflet No 83 of the Depart 
Kent of Agriculture, Madras 

j J S Patel 

Ditto 

Note on Nflgin Agriculture (Kanarese) 
Pamphlet No 10 of the Department 
of Agriculture, Madras 

D G Mvuiro 

Ditto 

A Groundnut (English) 

PampMrt No 12 ol the Department 
of Agriculture, Madras 

J.S Patel , 

Ditto 

(Reprinted) 

Rao Bahadur D Aaanda 
Rao 

Ditto 
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Titlo 


Author 


Where published 


GENERAL AGRICULTURE — amid. 

riough Efficiently (English). (Roprint- j Rao Bahndur D. Annnda I Government 
ed). Broad Hint No. 4 of the Dopart- J Bao i Madras 

mont of Agriculture, Madras < [ 


Press 


Sow Good Seed (English). (Reprinted), j G. R. liilson 
Broad Hint No. 5 of the Department j 
of Agriculture, Madras j 


Beware of Weeds (English). (Reprinted), j 
Broad Hint No. 0 of tho Department 
of Agriculture, Madras 


Annual Report of tho Department of 
Agriculture, Bengal for 1030-37. Part 
I, price As. 8; Part. II price Ito. 1-4-0 

A Short Survey of tho Work, Achieve- 
ments and Needs of tho Bengal Agri- 
cultural Department for tho period 
1 306-1930. Froo (For official uso 
only) 


Ditto 


Issued by 
ment of 
Boncal 


Ditto 


Ditto 


Ditto 


tho Depart- • Superintendent, Govern* 
Agriculture, . mont Printing, Bengal 

. . Offico of the Director of 
1 Agriculture, Bengal, 
‘ Dacca 


1 


Instructions for Sowing Improved Vhrie-i Kai Bahadur R. L. Sethi 
ties of Rico Seed (Reprinted). Lea- 1 
flet No. 30 of tho Department of Agri- j 
culture, United Provinces. (Free in I 
U. P. only) 


The Utilization of Molasses ns a Manuro 
(Urdu and Hindi). Leaflet No. 41 of 
thoDeparlment of Agriculture, United 
Provinces, (Free in U. P. only) 

Lawn Making (Urdu). Leaflet No. 48 of j 
the Department of Agriculture, United! 
Provinces, (Free in TJ. P. only.) 

Seed Sowing (Urdu). Leaflet No. 49 of 
tho Department of Agriculture, United 
Provinces. (Free in U. P. only) 


Department of Agricul- 
ture, United Provinces 


Ditto 


Ditto. 


1. Deputy Director of 
Agriculturo, Sarda Cir- 
cle, Lucknow 

2- Deputy Director of 
Agriculture, Eastern 

Circle, Partabgarh 

3. Deputy Director of 

Agriculture, Western 

Circle, Aligarh 

4. Doputy Director of 

Agriculture, North 

Eastern Circle, Gorakh- 
pur 

5. Deputy Director of 

Agriculture, Bundel- 

khand Circlo, Jhansi 

C. Doputy Director of 
Agriculturo, Rohil- 

khand and Kumaun 

Cirole, Bareilly 
Ditto 


Ditto 


Ditto 
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Title 

l 

Author , 

Where poMslwd 

GENERAL AGRICULTURE— mM 


„ , r .,„i LeaflrtNo 60 of tho Department of Agncal 

"iZSiS of Wtnre United tore United ft*™ 

Province* (FnxjinU I on^) 

I 

1 

1 

1 

1 

1 Deputy DimW ^ 

Agriculture Cb_ 

de Lucknow 

2 Deputy Director </ 
Agriculture 

Circle Fartabsrsrh 

3 Deputy Utretot rf 
Agriculture, 

Curie Aligarh 

4 Deputy Director of 

Agriculture hosti 

Eastern Circle Gordh 

1 

1 

I <** Cultivation (bnjo) Leaflet No 

51 of the Department o r \pncnlture 
United Province* (VrreinU P only) 

Ditto 

5 Deputy Director ti 

Agriculture E iwW 

k hand Grtle Jfcaai 

6 Deputy Director of 

Agriculture IrohiJ 

kh&nd and Kbkavq 
C ircle Bare Dy 

Ditto 

Other Iinprtft ant Matters about Seed® 
(Urdu) Duflet No 52 of the Do 
partnurt of Npncolturo United Pro 
vineea (FnroinU V only) 

Ditto • 

Ditto 

Paddy Cultivation in Canal Tracts 
(Esgtah) l<ea2et No fit of the Do 
partment if Agriculture United Fro 
vinew (Frw in U P only) 

Ditto 

Ditto 

The Cultivation of Ajmi i (English) 1 
L^afH No 67 of the Department of 
tenculture United Province* (Free 
inU P only) 

Ditto 

Ditto 

Cultivation of Some Important Drops m j 
th» Tatijab Fnee A* 10 

Isaucd by the Depart 
merit of Agriculture, 
Punjab 

Superintendent Govern 
ruent Printing l unjiN 
Lahore 

L 8 S A NewC«ut< nof HiwutumTyp* 

- No 130 of tho Department of 
Agrumture Punjab Jreo 

Ditto 

Ditto 

\n-mal I/pd d th» Department of 
tmnj lure JFhar for l h . yfwr ,n 3 0 
«• V In tie- pTeaa 

Iwut-d b> the Depart 
ment of Agriculture, 
Bihar 

Government PrtttiLg 

Bihar, Galfarhagh 

B.ik 

J,l" w"” 

' Ditto 

1 

Ditto 
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Title 

Author 

Where published 

\ 


i 



GENERAL AGRICULTURE — contd. 


'mual Report of Patna Range. Bulle- 
tin No. 4 of 1937 of the Department 
of Agriculture, Bihar 


Issued by the Department 
of Agriculture 

Bihar 


Government Printing, 
Bihar, Gulzarbagh 


anual Report of Bliagalpur Range. 
Bulletin No. 5 of 1937 of the Depart- 
ment of Agriculture, Bihar 


Ditto 


Ditto 


anual Report of Chota Nagpur Range Ditto 

(Inpress). BulletinNo. 6 of 1937 of the 
Department of Agriculture, Bihar 

mual Report of the Engineering See- Ditto 

tions. Bulletin No. 9 of 1937 of the 
Department of Agriculture, Bihar 


Ditto 


Ditto 


oya Bean — Its Cultivation and Use. 
Leaflet No. 5 of 1937 of the De- 
partment of Agriculture, Bihar 


Ditto 


Ditto 


leport on Demonstration Work carried 
out in Northern Circle together with 
Reports on Seed and Demonstration 
and Cattle-breeding Farms of the 
Circlo for the Year ending the 31st 
March 1936. Price Re. 1-8-0 


Issued by tho Depart- 
ment of Agriculture, 
Central Provinces and 
Berar 


Government Printing, 
Central Provinces and 
Berar, Nagpur 


Report on Demonstration Work carried 
out in the Eastern Circle together with 
Reports on Seed and Demonstration 
and Cattle-breeding Farms of the 
Circle for the Year ending the 31st 
March 1936. Price Re. 1-8-0 


Ditto 


Ditto 


Report on Demonstration Work carried 
out in tho Western Circle together 
with Reports on the Seed and Demons- 
tration and Cattle-breeding Farms of 
the Circle for the Year ending the 31st 
March 1936. Price Re. 1-8-0 

Roport on Demonstration Work carried 
out in the Southern Circle together 
with Reports on Seed and Demonstra- 
tion and Cattle-breeding Farms of the 
Circle for the Year ending the 31st 
March 1936. Price Re. 1-8-0 


Ditto • 1 Ditto 


Ditto * 7S/t.U 


Demonstration Plot, Kham. (English, j 
Hindi, and Marathi). Leaflet No. 16 1 
of 1 937 of the Department of Agricul- 
tine. Central Provinces and Berar, 
(Free) 


Jr- 


Title 


Author 


Where published 


GENERAL AGRICULTURE-awcW 


Eradication of Kans by Cultiv ated Fal 
low System (Engl sb Ilin h and 
Marathi) Looflet No 16 of 1017 Of 
the Department of Agriculture Cen 
tral Provinces and Berar Tree 

Eradication of lan? l.unda dub and 
nagatmothn (Fnglish) I eaflet ho 
17 of 1037 of the Department of Agrl 
culturo, Central Provinces and Berar 
Free 

Catch Crop for Orissa (Onya) Bulletin 
No 8 of 1J37 of the Department of 
Agriculture Onssa 

Annual Experimental and Research Bo 
iport of Hyderabad Deccan for 1344 

Annual Administration Report of the 
Department of Agric iltuTe Mysore 
for I03o 36 Price Its 18 0 

Soil Erosion 


Castor Cultivation Kast » A rand i 
Price As 1 


Issied by the Depart 
ment of Agriculture 
Central Provinces and 
Berar 


Ditto 


Issued by tho Director of 
Development, Orissa 


Issued by the Department 
of Agriculture, Hydera- 
bad Deccan 

Issued under the autho 
rity of the Department 
of Agriculture, Mysore 

R Madhavati Pillui 


Dr J K Dubey 


Government pruum- 
Central Provinces *,4 
Berar, Nagpur 


Ditto 


Onssa Government Pces<, 
Cuttack 


Gov eminent Central Vim 
Hyderabad Deccan 


Department of Agwut 
ture Mysore, Baog&to 


Government Press Tra 
vancoro 

Government Pres* Bhopal 


AGRICULTURAL STATISTICS 


Supply and Distribution cf Various 
Types of Indian Citt n during the 
Soasm of 1935 30 Statistical Bulletin 
ho C (1935 36) Price As 8 

Issued by the Secretary, 
Indian Central Cotton 
Committee 

Indian Central Cotton 
Committee, Bombay 

Stocks of Indian Cotton held in India 
by the Mills and the Trade on 31st 
August 1937 Statistical Leaflet No 
one atma** 1 mu * 1938 31 ) Price 

Ditto 

Ditto 

Rompl, ,t llijiia Indm „f R„ c„ tto „ 
classified by Varieties 1930 37 
Season Statistical Leaflet No 3 

mm' 1 '' 3,1 F ™ e ™> 

Ditto 

Ditto 

Evnorts by sea of In haw (*.»<*„ 

cWfiod by Varieties 1036 37 Season 
Statistical Leaflet \ , 4 (p omt K 

1036 37) Price ono anna h 

Ditto . 

Ditto 
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AGRICULTURAL STATISTICS— conid. 


eason and Crop Report of the Punjab 
for the year 1936-37 


1 

1 


Issued by the Depart- 
ment of Agriculture, 
Punjab 


Government Printing, 
Punjab, Lahore 


Season and Crop Report, Sind, for 1936- 
37. (In press) 


Issued by the Depart- 
ment of Agriculture, 
Sind 


The Daily Gazette Press 
Ltd., Karachi 


SUGAR RESEARCH 


Cultivation of Sugarcane in Tanjoro 
Delta. Leaflet No. 82 of the De- 
partment of Agriculture, Madras 


M. Anandan 


Government Press, 
Madras 


Tho Open Pan System of White Sugar 
Manufacture in Factories Completely 
Installed with Machinery Designed 
by the Bengal Department of Agri- 
culture. Bulletin No. I of 1937 of the 
Department of Agriculture, Bengal. 
Gratis 


Issued by the Depart- 
ment of Agriculture, 
Bengal 


Office of the Director of 
Agriculture, Bengal, 
Dacca 


Improved Methods of Cane Cultivation 
in the United Provinces. Bulletin 
No. 72 of the Department of Agricul- 
ture, United Provinces. Price Re. 
1 - 8-0 

General Information about the Sugar- 
cane Crop in the United Provinces 
(Urdu and Hindi). Leaflet No. 37 of 
the Department of Agriculture, United 
Provinces. Free in U. P. only 


Rai Bahadur R. L. Sethi, 
and others 


Issued by the Depart- 
ment of Agriculture, 
United Provinces 


Superintendent, Printing 
and Stationery, United 
Provinces, Allahabad 


1. Deputy Director of 
Agriculture, Sarda Cir- 
cle, Lucknow 

2. Doputy Director of 
Agriculture, Western 
Circle, Aligarh 

3. Deputy Director of 
Agriculture, Eastern 
Circle, Partabgarh 

4. Deputy Director of 
Agriculture, North- 
Eastern Circle, Gorakh- 
pur 

5. Deputy Director of 
Agriculture, Bundel- 
kliand Circle, Jhansi 

6. Deputy Director of 
Agriculture, Rohil- 
khand and Kumaun 
Circle, Baroilly 


Improved Methods of Cultivation and 
other Important Cultural Operations 
of Sugarcane (Urdu). Leaflet No. 3S 
of the Department of Agriculture, 
United Provinces. Free in U. P. 
only_ 


Ditto 


Ditto 
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SUGAR RESEARCH— eontd. 


irn-iUin 0 { Sugarcane Crop {Hindi lamed bv the Depart ' 1 Deputy Director of 
a^l Urdu) D-a^et No 33 of the meet of Agriculture, I Agnelture Sards Or 
T-v . ,.r rn.t«! Provinn>i cle. Lucknow 


SIwwnag of Sugarcane Ctj? tti the 
United Pruvuces (Hindi and Urdj) 
LeaSet Aj 40 of the Department f 
Azrult-irc. Uni-ed Provinces. Free 
in 0 P only 

Katoomng of Sugarcane (Urdj) Leaflet 
>o 43 of the Department cf Ag-icul 
tare United Provinces Free in 
U. P. only ) 


cle, Lucknow 

3 Deputy Director of 
Agriculture, I\ estern 
Circle. Aligarh 

3. Deputy Director of 
Agriculture, Kart era 
Circle, Partabgarh 

4. Deputy Director of 
Agriculture, North-Kart- 
era Circle, Gorakhpur 

5 Deputy Director of 

Agriculture, Handel- 

khand Circle, 3hann 

6 Deputy Director of 

Agriculture, Eohil* 

khand and Kumaua 

Circle, Bareilly 


Open pan Bo Cl eg for yur and Sugar Ditto . Ditto 

Manufacture (Urdu) Leaflet 'So 43 
of the Department of A culture, , 

United Province*. Free in U P only 

Manufacture at Khandin S-irar as a Issued by the Depart Government Printing, 
Crttare Didurtry in Bihar (In press) meat of Agriculture, Bihar, Gultarbagh 
Bulletin J,o — of 1937 of the Depart- | Bihar 
menV of Agn~cl‘ure, Bihar 

oa Suzarean^ re Onssa Issued by the Director of Onssa Government Press, 
S*?£*L ®5« , » “ on ^~ of f Development, Onssa Cuttack 

tha D-partmeat of Ag*i~Jtare, Onasa 
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Tifclo 

j 

Author 

Where published 

COTTO 

roehnologieal Report 3 on Trado Vario- | 
ties of Indian Cottons, 1937. (Techno- 
logical Bulletin Series A). Prico ! 
Ro. 1-8-0 

N TECHNOLOGY 

Dr. Nazir Ahmad . 

Indian Control Cotton 
Committee, Vulcan 

House, Nicol Road, 
Ballard Estate, Fort, 
Bombay 

roehnologieal Reports on Standard 
Indian C ittons, 1937. (Technological 
Bulletin Series A). Price Re. 1-8-0 

Ditto 

Ditto 

Tho Effect of Different Degrees of Com- 
pression on fho Fibro Properties and 
Spinning Quality of Indian Cottons. 
(Technological Bulletin Series A). 
Price As. 8 

Ditto 

Ditto 

Spuming Testa on Punjnb-Amcricnn 4F 
Cotton with Different Schemes of 
Drafts in the Speotl Frames. (Techno- 
logical Bulletin Series A). Prico As, 8 

Ditto 

1 

1 

Ditto 

1 

t 

| 

A Dovieo for Determining tho Propor- 
tion of Fibres of Different Lengths in 
o Sample of Cotton. (Technological 
Bulletin Scries B). Price As. 8 

$ 

j Ditto . 

1 

i 

1 

Ditto] 

1 

Studios in tho Variation of Strength 
and Weight per Inch with Group 
Length of Cotton Fibres. (Techno- 
logical Bulletin Series B). Prico 
As. 8 

j Ditto 

! * 

i 

Ditto 

• 

; 

■ 

Spinning Test Report on Samples of 
Lotur Cotton, 1930-37. (Technological 
- Circular No. 882). Prico As. 4 

Ditto 

Ditto 

Spinning Test Report on Samples of 
Bengal Cotton, 1937-38. (Technologi- 
cal Circular No. 912). Price As. 4 

Ditto 

Ditto 

Spinning Test Report on Samples of 
Moglai Cotton, 1937-38. (Technolo- 
gical Circular No. 913), Price As. 4 

Ditto 

Ditto 

Technological Report on Verum (Nagpur) 
1937-3S. (Technological Circular). 
Prico As. 4 

Ditto 

Ditto 

Prunning of Deciduous Fruit Trees 
(Hindi and Urdu) under print. 
Bulletin No. 1S-F. S. of tho Depart- 
ment of Agriculturo, United Pro- 
vinces 

FRUITS 

R. S. Singh . . . j 

Superintendent, Printing 
and Stationery, United 
Provinces, Allahabad 
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Author 

Where published 

FRUITS-conW. 


«> The Lofiuat under print Bulletin 
No 19 F S of the Department of 
Agriculture, United Province' 

Pratap Suigh 

Superintendent, Printing 
and Stationeri , United 
Provinces, Allahabad 

Plvalonkabaghl'tgana (Urdu) Leaflet 
No 63 of the Department of Agricul 
ture. United Provinces Free in U V 
only 

Issued by the Depart 
ment of Agriculture, 
United Provinces 

l 

1 

| 

1 Deputy Director of 
Agriculture, Sards Cir 
cle Lucknow 

2 Deputy Director of 
Agriculture, W estern 
Circle, Aligarh 

3 Deputy Director of 
Agriculture, Bundel. 
khand Circle, Jhansi 

4 Deputy Director of 
Agriculture, Eastern 
Circle Partabgarh 

6 Deputy Director of 
Agriculture, North East, 
ern Circle, Gorakhpur 

6 Deputy Director of 

I Agriculture, Robil 

, khand and Kumaun C\r 
cle, Bareilly 

A Note on Poach Cultivation in Chota 
Nagpur Leaflet No 4 of 1937 of tho 
Department of Agriculture, Bihar 

Issued by the Depart j 
ment of Agriculture, , 
Biha- 1 

Government Printing, 

Bihar, Gulzarbagh 

For tho Attention of Banana Cultnn 
tors 

V Narayanan Nair 

Government Press, Tro- 
vancore 


LAC 


A Tt clinical Process for Washing and 
Refining Slick Luo Bulletin No 27 
Price As 3 

A K Thakur 

Director, Indian Lac Re» 
search Institute, Nam. 
kum, Ranchi, Bihar 

Preparation of Bleached (White) Lao 
Technical Note No 3 Price one 
anno 

Issued by the Director, 
Indian Lac Research 
Institute, Namkum 

Ditto 

AGRICULTURAL SCIENCE 



Qevebil 


The Indian Journal of Agricultural 
Science, Yol VII, Parts 4 6 Annual 
eub scrip uni Its 15 Or 2 1 > (Original 
scientific! work in tho various branches 
of science applied to agriculture, for 
merly published m the Memoirs of the 
Imperial Department of Agriculture 
in India is now published m the 
Indian Journal of Agricultural Science 

Issued under the autho- 
nty of tho Imperial 
Council of Agricultural 
Research 

1 

Manager of Publications, 
Civil Lines, Delhi 
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AGRICULTURAL SCIENCE — contd. 

General — contd. 

Scientific Reports of the Imperial Agri- Issued by the Director, Manager of Publications, 
cultural Research Institute, Now Imperial Agricultural Civil Lines, Delhi 

Delhi (for the year ending 30th June Research Institute, 

1937). Price Rs. 3 New Delhi 

Botany 

Annual Report of Botanical Section, t Issued by the Depart- Government Printing, 
Bihar. Bulletin No. 8 of 1937 of the ment of Agriculture, Bihar, Gulzarbagh 
Department of Agriculture, Bihar. Bihar 
(In press) 

The Genetics of Gossypium and its Ap- J. B. Hutchinson, P. D. Director, Institute of Plant 
plication to Cotton Breeding Gadkari and M. A. A, Industry, Indore 

Ansari 


Chemistry and Physical Chemistry 


Annual Report of Chemical Section, ' Issued by the Depart- 
Bihar. (In press). Bulletin No. 7 of | ment of Agriculture, 
1937 of the Department of Agricul- Bihar 
ture, Bihar 

Preservation of Cow-dung Manure Issued by the Director of 
(Oriya). BulletinNo. 7 of 1937 of the Development, Orissa 
Department of Agriculture, Orissa 

Compost (English). Bulletin No. 9 of Ditto . 1 

1937 of the Department of Agricul- 
ture, Orissa 

The Composition of Some Cattle Feeds M. M. Menon 
of Burma. Bulletin No. 35 of the 
Department of Agriculture, Burma. 

Price As. 4 

KJiad (Manure). In Urdu and Hindi. Dr. J. K. Dubey . 

Price As. 1 

Night Soil. (Malayalam) (Leaflet). Free Issued by the Depart- 
ment of Agriculture, 
Cochin 


Government Printing, 
Bihar, Gulzarbagh 


Orissa Government Press, 
Cuttack 


The Superintendent, 
Government Printing 
and Stationery, Burma, 
Rangoon 

Government Press, 

Bhopal 

Director of Agriculture, 
Cochin, Trichur 


Compost (Malayalam) (Leaflet). Free 


Entomology 

The Mango-hopper (Telugu, Tamil, M. C. Cherian 
Kanarese and Malayalam). Leaflet 
No. 77 of the Department of Agricul- 
ture, Madras 


Government 

Madras 
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AGRICULTURAL SCIENCE— ccmt d. 


Entom o LOOT — eontd. 


Sugarcane Ports in the United Provinces 
(Undvr print) Bulletin No 73 of the 
Department of Agriculture, United 
Provinces 

1 B D Qupta 

Superintendent, Printing 
and Stationery, United 
Provinces, Allahabad 

Insect Diseases and their Remedies 
(Urdu) Leaflet No 63 of the 
Department of Agriculture, United 
Provinces Free U P only 

Issued by the Depart- 
ment of Agriculture, 
United Provinces 

1. Deputy Director of 

Agriculture, Sarda 

Circle, Lucknow 

2. Deputy Director of 
Agriculture, Western 
Circle, Aligarh 

3 Deputy Director of 
Agriculture, Bundel 
khand Circle, Jhanst 

4 Deputy Director of 
Agriculture, Eastern 
Circle, Partabgarh 

6 Deputy Director of 
Agriculture, North- 

Eastern Circle, Gorakh 



pur 

6 Deputy Director of 
Agriculture, Rohilkhand 
and Kuroaun Circle, 
Bareilly 

The White Fly of Cotton Leaflet No 
241 of the Department of Agriculture, 
Punjab Free 

Issued by the Depart- 
ment of Agriculture, 
Punjab 

Superintendent, Govern- 
ment Printing, Punjab, 
Lahore 

Surface Grass hoppers * Tola ’ Leaflet 
No 142 of the Department of Agncul 
ture, Punjab Free 

Ditto 

Ditto 

A-i Easy Method of Destroying Cactus 
w th Cochineal Insects (Marathi) 
Leaflet No 14 of the Department of 
Agriculture, Central Provinces and 
Berar Free 

Issued by the Depart 
ment of Agriculture, 
Central Provinces and 
Berar 

Superintendent, Govern- 
ment Printing, Central 
Provinces and Berar, 
Nagpur 

How to Control 'Tid' (Urdu) Leaflet 
No 2 oi tbo Department of Agricul- 
ture, Baluchistan Free 

Issued by the Depart 
ment of Agriculture, 
Baluchistan 

Agricultural Officer in 
Baluchistan, Quetta 

Codling Moth and its Control m Balu 
chistan (Urdu) Leaflet No 3 of the 
Department of Agriculture, Baluchis 
tan. Iren 

Ditto 

Ditto 

Tho Spotted Doll worm Test of Cotton 
and how to Control It. (English and 
Urdu). Grctu 

Issued by the Publicity 
Officer, Indian Central 
Cotton Committee 

In ban Central Cotton 
Committee, Bombay 
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AGRICULTURAL SCIENCE — conid. 

Plant Diseases 


Sendomans Citre Disease of the Citrus 
(Urdu). Leaflet No. 63 of the Depart- 
ment of Agriculture, United Provinces. 
Free in U. P. only 

Wither Tip and Die Back Disease of 
the Citrus (Urdu). Leaflet No. 64 of 
the Department of Agriculture, United 
Provinces. Free in U. P. only 

Leaf Minor Disease of the Citrus 
(Urdu). Leaflet No. 61 of the De- 
partment of Agriculture, United 
Provinces. Free in U. P. only 


Handbook of Plant Diseasos of Econo- 
mic Importance in tho Central Pro- 
vinces. Bulletin No. 28 of tho De- 
partment of Agriculture, Central Pro- 
vinces and Berar. Price As. 8 


Issued by the Depart- ' 
ment of Agriculture, 
United Provinces 


Ditto 


Ditto 


Issued by the Depart- 
ment of Agriculture, 
Central Provinces and 
Berar 


1. Deputy Director of 
Agriculture, Sarda 
Circle, Lucknow 

2. Deputy Director of 
Agriculture, Western 
Circle, Aligarh 

3. Dep ty Director of 
Agriculture, Bundel- 
khand Circle, Jhansi 

-4. Deputy Director of 
Agriculture, Eastern 
Circle, Partabgarh 

5. Deputy Director of 

Agriculture, North- 
Eastern Circle, 

Gorakhpur 

6. Deputy Director of 
Agriculture, Rohil- 
khand and Kumaup 
Circle, Bareilly 

Government Printing, 
Central Provinces and 
Berar, Nagpur 


How to Control Bunt of Wheat (Urdu). 
Circular No. 1 of the Department of 
Agriculture Baluchistan. Free 


Issued by the Depart- 
ment of Agriculture, 
Baluchistan 


Agricultural Officer in 
Baluchistan, Quetta 


VETERINARY SCIENCE AND ANIMAL HUSBANDRY 


Agriculture and Livestock in India, Vol. 
VII, Parts 5 and 6 and Vol. VIII Part 
1. Annual subscription Rs. 6 or 9 s. 

9 d. (A bi-monthly journal of agri- 
culture and animal husbandry for 
the general reader interested in agri- 
culture or live-stock in India or the 
Tropics) 

( Issued under the autho- 
rity of the Imperial 
Council of Agricul- 
tural Research 

Manager of Publications, 
Civil Lines, Delhi 

The Indian Journal of Veteri ary Science 
and Animal Husbandry, Vol. VII, 
Parts 3 and 4. Annual subscription 
Rs. 6 or 9 s. 9 d. (A quarterly journal 
for the publication of scientific matter 
relating to health, nutrition and breed- 
ing of live-: took 

Ditto 

i 

Ditto 

Agriculture and Animal Husbandry in 
India, 1936-36. Price Rs. 4-10-0 or 

7 s. 9 d .) 

Ditto 

Ditto 


Q 
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Author 

Where published 

VETERINARY SCIENCE AND ANIMAL HUSBANDRY— confci 

Investigations on the Course and Pis 
tnbution of the Nerves supplying 
Levator angub ecapuli and Rhom 
boidcus muscles and Formation of th 
f hrenie Nerve in the Ox with Obser 
vations on certain Anatomical 
Deviations Scientific Monograph 
No 11 of tfao Imperial Council of 
Agricultural Research, 1037 Price 
Rs 4 10 0 or 7 s 0 d 

31 N Cliclva Ayyangar 

Manager of Publications, 
Civil Linos, Delhi 

Select© 1 Clinical Articles, Part II lifts 
cellaneous Bulletin No 15 of tho 
Imperial Council of Agricultural Re 
search Price Re 1 4 0 or 2 a 

G K Sharma, R L 
Kaura, S Gauapathy 
Iyer, G S Khan and 
M V Mangrulknr 

Ditto 

Indian Grazing Conditions and the ill 
neral Contents of Some Indian , 
Fodders Miscellaneos Bulletin No 
ltt of the Imperial Council of Agn 1 
cultural Research Price Rs 3 14 0 i 
or 6 1 0 d 

P E Lander 

i 

Ditto 

A Brief Survey of somo of the Important 
Breeds of Cattle in India Miscclla < 
neous Bulletin No 17 of the Imperial 1 
Council of Agricultural Research 
Price Rs 2 or 3 s 6 d 

Col Sir Arthur 01\or 

Ditto 

Report on the Development of the 
Cattle and Dairy Industries of India 
Price Rs 1 8 0 or 2 t 1 d 

Dr Norman C IVruht 

Ditto 

Tie Indian Veterinary Journal (The 
Journal of the All India Veterinary 
Association ) Quarterly Annual 

subscription Rs 4 ot 6 e 6 d for mem 
bors and Rs 8 or 10 s for others 

P Srinivasa Rao (Editor) 

Tie Editor, The Indian 
Veterinary Journal, 26 
Waltajah Road, iradras 

The United Provinces Veterinary Maga 
zxnt (English and Urdu) Monthly 
Issued free to members of tho United 
Provinces Veterinary Association 

Issued by tho United Pro 
voices Vetcnnnry As 
cwcAe&icffi 

Editor, United Trounces 
Veterinary Magazine, 
l.VOTads.Wi 

The Punjab Veterinary Journal 

The Cetera' Provinces Veterinary Jour 
nol Quarterly 

Issued by the Punjab 
Veterinary Associa 
tion. 

Issued by tho Central 
Prov tncee Veterinary 
Association 

Tbs Editor The Punjab 
Veterinary Journal, 

Lahore 

The Honorary Secretary, 
Central Provinces Vete 
rinary Association. 

Feed jour Bullock (English) (Reprinted) 
Broad Hint No 1 of the Department 
of Agriculture Madras 

G R Hilso i 

Nagpur 

Government Press, 

Madras 
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Author 


l_ 


I 

• Whcro published 


VETERINARY SCIENCE AND ANIMAL HUSBANDRY— confrf. 


Dedication of isn't; iitip Hulls of Onmde 
Breed (Emriish) (Reprinted), lima I • 
Hint No, S of the Department of Apri- > 
culture, Madras 

B. \V. Lit t leu nod . . ■ 

Government Presi, 

Madras 

Diseases A fleet hip Poultry in the Bombay’ 
Presidency. Bulletin of the Vcteri* . 
nti ry Department, Bombay. Pnco 
ono arum 

It. N. Nail; ! 

s 

Superintendent, Govern- 
ment Printing and 
Stationery, Bombay 

Improved Fodder jtinr.’. Leaflet No. 1*0 
of tho Depart ment of Asricullutv, 
Punjab. Free 

If sued by the Dop.rf- l 
ment of Aprnultuic. j 
Punjab i 

i 

Government Printing, 

Punjab, Lahore 

t 

1 

Punjab Dairying (Unhi) (Revised IMi- ' 
tian). Price Am. 13 . 

Ditto 1 

t 

l 

l 

Ditto 

Principles of Utility Poultry Bn v dinc 
(Urdu). Price A«. - 

Ditto . i 

i 

Ditto 

Pokier Crops of th ■ Punjab, Price 
.An. S 

H. R. Snini 

l 

Dit-.. 

List of Horse and C title Fairs a- d Shows 
in the Punjab and Punjab State* for 
tho Frtdi year P.»37-3S. Grati* 

T> -ued by th'- Director of J 
Veterinary S> rwces, 
Punjab 1 

Office of the Director, 
Veterinary Services, 

Punj;' ! >, Lahore 

A Cheap Blow-Fly Trap (Urdu, Hindi 
end Gnrmukhi). I> nflet No. <5 of 1 t*B7 
of Veterinary Dej nrtroent, I’m jab. 
(hat ip 

L, W. Smith m.d Sh. 

. Mi nnt nr. Hussain 

1 

Ditto 

Note on Cattle Brvediii" (Reprinted). 
Grati* 

j T. F. Qttirhe 

Ditto 

Milk in Relation to Public Health (Re- 
printed from the .’otimnt « f C o Red 
Cross Society, India, Vol. VI, No. 4, 
October 11*11 ), Leaflet of Veicrinary 
Dcpnrtme-'t. Ptr'jrtb. Grati* 

t ' 

! A. <'. Aepnrwida 

1 

! 1 

* 1 

j 

Ditto 

Tho Value of Milk ns an Article of Diet 
(Reprinted from the Report on the 
Milk supply of Lahore — J1W>. Grnli* 

t 

| Ditto 

s 

i 

Ditto 

1 

1 

1 

( 

Hay -Box Method of Heat ins* Milk for 
Itidieenotw Ghi-Mnkinr (Itoj rioted). 
Bulletin No. S of 1030 of Veterinary 

i 

I W. S. Read . 

i 

{ 

■ Ditto 

j 


Department, Punjab. Or at in 
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VETERINARY SCIENCE AND ANIMAL HUSB ANDR Y~ccmtd 

Some Important D senses cf Sheep in 1 Issued by the Director | Office of the Director 


the Low Lend Inund ted and Water of Veterinary Services 

logged Areas of the Punjab with Parti Punjab 

cular ref rci ro to tho Control Mea 

Bures a t the Goi eminent Cattle Parra 

Hissar (Repnnted) Bulletin No 3 

of 193 j of Vetennaiy Department 

Punjab Gratia 

SI ep Breeding at the Government L W Smith and Sh 
Cottle Farm Hissir (Reprinted) Mumtaz Bnssa n 

Bulletin No i of 1935 of Veterinary 
Department Punjab Gratia 

Qoit Breeding (Jamna Pan) at the B N Honda and D L 
Government Cattle Farm Hissar Datti 

(Reprinted) Bulletin No 6 of 1935 of 
Veterinary Department Punjab 
Gratis 

Ln e-stock at the Government Cattle B N Han la 
Form Hissar (Reprinted) Bulletin 
No 7 of 1936 of Veterinary Depart 
meat Punjab Gratia 

The Art of Milking (Reprinted) Bulls A 0 Aggarwala 
tin No 20 of Votermary Department — 

Punjab Gratia 

Hints on the Management of 8hcep in Issued by the Director of 
thoPunj b (Urdu) (Reprinted) Leaflet Veterinary Services 

of Vetennaiy Department Punjab Punjab 

Gratia 

Lecture on Cattle Breeding (Urdu) (Re Ditto 

printed) Leaflet of Veterinary Depart 
meet Punjab Gratia 

Bin lerpcst (Urdu) (Reprinted) Leaflet Ditto 

of Veterinary Department Punjab 
Gratia 

Mange in Sheep (Urdu) (Reprinted) Ditto 

Leiflet of Veterinary Department 
Pis jib Gratis 

Hemorrhagic Septicemia (Urdu) (Re Ditto 

printed) leaflet of Veterinary Do 
port ment, Punjab Gratis 

Foot an! Mouth Disease (Urdu) (Re Ditto 

printed) leaflet of Veterinary Do 
pertinent Punjab Gratia 


Veterinary Services, 
Punjab Lahore 
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K«w rt of tlm Civil VHerinnr y 
Dep-rtnvnt, Punjab, for the \ <-nr 

Hi3C.:n. Price A*. -I ; 

Annual IRport of Ui rt Civil Votonnnry 
Department-, A»"un, for tlm A < nr R 1 ' lr> - 

3T. Price Ah. R* 

Silage (Kn.-liOO. Bull-tin No. UJ ^ 
1037 of the Department of Acneul- 
ton 1 , Ori""' 

Anniinl A«JinInMni«on Reporin of the 
Civil Veterinary D'*pntim> nt. . in<! 
nnd AjmcrAhrunrn. for RmO-!' 

Fowl Cholera (Mnlnynlnin) (I/mflei). 

F«v’ 

Na'ovl Granuloma (Malay r.l am) 'Leaflet). 

i’w 

Bnb>i {Mnlnyalun) (Loath l). 1’^ • 


Irstuxi by tho Director of i Superintendent, Govern- 
Vetorinnry Services I merit Printing, Punja 

Punjab ' I Lahore 


lamed bv the Superin- 
tendent, Ci\i1 "Veteri- 
nary Department, 

■ Tamed by tho Difeetor of 
Development, Ori=-n 


OfQeer iri-cimrgo, A c sam 
Secretariat Bool; Do| ot, 
Shillong 


Orissa Government Proas, 
Cuttack 


j The Daily Garotte Press, 


ImtM by the Director of , . 

Vetorinnrv S.rvic cs, j Ltd., Karachi 

Sind 


tamed by the Depart- 
ment of Agriculture, 
(’■<>>). in 

Ditto 


Ditto 


Director of Agriculture, 
Cochin, Trichur 


Ditto 

Ditto 



PUBLICATIONS OF THE IMPERIAL COUNCIL 
OF AGRICULTURAL RESEARCH, INDIA 


(Prices are inclustie of facXtng and Indian postage) 


1 Agriculture and Live-stock jn India 

jCAIt I A bi monthly journal of agriculture and annual husbandry for the general 

reader interested in agriculture or live-stock n In ha or the Tropics 
(Established 1931 Published in Tanuary March Miy July geptem 
ber and November Prepayable subscription Its 0 or 9s 9d per 
annum Pr ca per port Rs 2 or 3s 6 d ) Volumes I to VII complete 
are available 


2. The Indian Journal of Agricultural Science 

IC\R 6 A bimonthly Fcfentifio journal of agriculture and the allied sciences 

mainly devoted to tl o publication of the results of original research 
and field experiments (Establ shed 1931 Published in February, 
April June August October and December Prepayable subscription 
Ra 15 or 24s per annum. Price per part Re 3 or 6s 3d ) Volumes 
I to VH complete are available 


3 The Indian Journal of Veterinary Science and Animal Husbandry 

ICAR C A quarterly journal for the publication of scientific matter relating to the 

health nutrition and breeding of 1 ve-stock (Established 1931 
Publsled in March June September and December Prepayable 
subscription Rs 0 or 9s Od Price per pact ra 2 or 3s Cd } Volumes I 
to VII complete are available 


4. Scientific Monographs of the Imperial Council of Agricultural Research 


ICAR 10 1 
TC\R 10 2 

ICAR lb 3 
ICAR 10 4 

ICAR 10 6 

K AR 10 C 


No 1 Tl o Fungi of India By E J Butler CTE DSc,MB FR8 
and <3 R Bisby PeD (1931) Price Rb 6 12 0 or lie 

No 2 Life-histones of Indian Microlepidoptera Second Series Alucitidae 
(PeterophoridK Tortncma ar»d Gelechiad®) By T Bambrtgge 
Fletcher RN FLS FFS FZS (1932) Price Rs 3 4 0 or 
6s 0<l 

No 3 The Open Pan System of IV hit e Sugar Manufacture By It C 
Srivast&y a B Sc (1935 2nd ed t on ) Price Ra 3 2 0 or 6« Od 

No 4 Life histories of Ind an Microlepidoptera Cosompferygidas to 
Leopseust dae By T Bembngge Fletcher RN FLS, FES 
FZS (1933) Price Rs 4 8 0 ot 7s Cd 

No 6 The Bombay Grasses By F J Blatter S J PhD F X*" and 
C McCann FLS Illustrated by R K Bhide (1035) Price 
Rb 20 l* 1 0 or 32* 6d 

Ao 0 Helminth Paresites of tie Domesticated Animals m India. By 
G D Bbalerao M So (1935) Pr ce Rb 7 12 0 or 13* 3d 
( 330 ) 
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ICAR. 10*7. 


ICAR. 10- S. 
ICAR. 10*9. 


No. 7. Influence of Manures on tho Wilt Disease of Cajanus tndicus 
Sprrng. and the Isolation of Types Resistant to tho Diseases. By 
W. McRae, M.A., D.Sc. (Ildin.), F.L.S. and F. J. I'. Shaw. D.So. 
(Load.), A.R.C.S., F.L.S. (1933). Price Rs. 2-4-0 or 4a. 3d, 

No. S. The Kiik Industry of Japan with Notes on Observations in the United 
State- of America, England, Frame and Italy. By C. C Ghosh li <\ 
F.E.S. (1933). Price Kf. 4 or <k. Pd. * 

No. 9. Met! token i Cultivation jn India. A History of tho Large-Scale 
Experiment* carried cut by Bummb-Skcll Oil Storage and Distribut- 
ing Company ot India, Ltd. Bp C. P. G. Wade. (1933). Price 
Rs. 3-14-0 or tk. Gd. 


ICAR. 10*10. 


ICAR. 10*11. 


ICAR. 10*12. 


No. 10. 11 e Slotted Ik II Worn:* of Cotton {Lariat falria Stoll and Corfu 
intvlarn Bond) ii. South Gup ml, Bombay Presidency. (Fine’ 
report on investigations timnecd by the Indian Central Cotton 
Committee, 1P23-1931). By B. P. Deshponde, M.Ao. and N. T. 
Nadknmy, B.Ag. (1930). Price Rs. 5-11-0 or 9*. Cjd. 

No. 11. Investigation-; on tiie Course arid Distribution of the Nerves supply- 
ing Levator nnguli seapuli and Rhoinboidcus muscles and the For- 
mation of the Phrenic Nerve in the Ox, with Observations on certain 
Anatomical Deviations. By 11. N. Chelva Ayynngor, G.M.V.C 
{1937; Price Re. 4-l0 < r 7*. 9i. 

No. 12. Toe Fungi ns India. Kupphni‘i.1 i. B.v B. B. Mundkur (In the 
Prc-W 


5. Miscellaneous Bulletins ci the Imperial Council o! /igric-uitural Research 


ICAR. 8*1. 
ICAR. 8*2. 
ICAR. 8*3. 
ICAR. 8*4. 

ICAR. S*6. 
ICAR. S*C. 
ICAR. 8-7. 
ICAR. 8*8. 
ICAR. 8-9. 

ICAR. 8* 10. 
ICAR. 8*11. 

ICAR. 8*12. 

ICAR. 8-13. 
ICAR. 8*14. 


No. ]. Li.-t of Publications on Indian Entoinokgy, 1930. Compiled by 
tl.o Imperial Entcruoloptsd, Pusa. ^1934). Price As. 14 cr Is. 6d. 

No. 2. List ol Publict.t ions on Indian Entomology, 1031. Compiled by 
the Imperial Entuij olegiv, I’u.-vi. (1P34). Price As. 8 or 102. 

No. 3. I.vt of PuLh'.f.ti n- < i. Incur.:, Enti mology, 1932. Ompilcd br- 
ibe In,j. lialEi tr n.olegi t, I owi. (1924). 1 rice As. 12 or Is. 3d. 

No. 4. Host Plant Index of Indo-Ceyloncsc Coceidae. By S. Baxnn- 
clmudran, L.Ac. anu T. V. Rpmchrifhne Ayynr, B.A., 1’n.D., FA.S. 
(1934). Price Rs. 1-10 or 2s. Pd. 

No. 3. Lift of Pul lieut ions on Indian Entomology, 1933. Compiled bv 
tljo Officiating Imperial Entomologist, Pt; c n. (1935). Price As. 9 or Is. 

No, G. Boo-hooping. By C. C. Ghosh, B.A., F.R.E.S. (3rd Edition.) 
(1930). Prico Rs. 1-14 or 3s. 3d. 

No. 7. Lift of Publications on Indian Entomology, 1934. Compiled by 
tbc Impi rial Ei trn.ologht, Pu‘a. (1935). Price Rs. 1-2-0 or 2-s. 

No. S. Selected Clinic.-.! Articles, Pert 1. By G. K. Shnrran. G. P. V. C- 
and R. L. Km.-ra, B.Y.Sc., M.R.C.V.S. (193G). Prico As. S or lOd. 

No. 9. Statistical Methods and their Application to Agronomy : A Biblio- 
grapln. C< r'jiili d by K. K. Gulm Roy, B.A. ( 1930 ). Price Bs. 2-2 
or 4s. 

No. 10. Dif<-a<-e-> of Sugarcane mid Methods fer their Control. By L. S. 
Subramnninm. (1930). Price Re. 1-14 or 3s. 3d. 

No. 11. Tnbko t f S'nndurd Errors of Mendtlinn Ratios. Compiled by 
Sworn Singh Turcwhi, 3I.Sc., Ph.D. and Krishna Rao, LAc. (1930)- 
Prico As. 12 or Is. 3d. 

No. 12. Lit of Publications on tho Botany of Inchon Crops, Part II, for 
tho period 1 928-32. Ccmpil.dby R. D. Bose, B.Sc. (1930). Price Rs. 
3-G-O or 5s. 92. 

No. 13. Two New Statist ical Tables based upon Fi-her’s ‘ l By M. 
Vnidj-ormthan, M.A. (1930). Price As. G or SI. 

No. 14. List of Publications on Indian Entomology 1935 Compiled 
by tho Imperial Entomologist. Pusa. (1P3G), Price Re. 1-4 or 2--. 
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ICAR 8 16 
ICAR 8 17 

ICAR 8 18 
ICAR 8 19 
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No 16 Selected Clinical Articles, Part II By O K S-barma R L 
Knura S Ganapathy Iyer, G S Khan and M Y Mangmlkar 
(1£37) Pnce Re 1-4 0 or 2s 

No 16 Indian G raxing Conditions and the Mineral Contents of soma 
Indian Fodders By P E Lander M A , D So , F I C , LA S 
(1937) PnceRs 3 11 0 or 6s Od 

No 17 A Brief Survey of Bome of the Important Breeds of cattle in India 

By Col Sir Arthur Olver, CB CMG FRCVS.FNl (19381 
Price Re 2 or 3s 8d 

No 18 Milk Records of cattle in Approved Dairy Farms In India By 
K P R Kartha (In the Press) 

No 19 A Preliminary Annotated List of the Fruit Pests of the North 
West Frontier Provinco By Hem Smgh Truthi M Sc Ph D (Cantab) 
PM1 andH N Batra BSc Assoc I A R I [InthePreaa) 


C Annual Report ot the Imperial Council o! Agricultural Research 

ICAR 12 31 Annual Report of the Imperial Council of Agricultural Research for the 

years 1929 30 and 1930 31 Price As 12 or Is 3d 

ICAR 12 32 Annual Report of the Imperial Council of Agricultural Research for the 

year 1931 32 Pnco As 6 or Sd 

ICAR 12 33 Annual Report of the Imperial Council of Agricultural Research for the 

year 1932 33 Pnce As C or Sd 

ICAR 12 34 Annual Report of the Imperial Council of Agricultural Research for the 

year 1933 34 Price Re 1 8 or 2s 6d 

ICAR 12 35 Annual Report of tho Imperial Council of Agricultural Research for the 

year 1934 33 PnooRe 1 or Is 9 d 

ICAR 12 36 Annual Report of the Imperial Council of Agricultural Research for the 

y ear 1935 36 Pnce As. 14 or 1* to 

ICAR 12 37 Annual Report of the Imperial Council of Agricultural Research for the 

year 1936 37 Pries Re 1 2 or 2 a 

7 Agriculture and Animal Husbandry m India (called Review of Agricultural 
Operations in India opto 1933) 

ICAR 9 29 Review of Agricultural Qpmtion* in India 1028 29 Price Ra 3 2-0 ot 

5a 6d 

ICAR 9 31 Review of Agricultural Operations in India, 1029 31 Price Rs 6 or 8s 

ICAR 0 33 Review of Agricultural Operations in India. 1931 33 Price Rs 6 12 0 or 

9* Cd 

Agriculture and Animal Husbandry in India 1933 34 and 1934 36 

ICAR 13 1 36 Port I Crop Production Price Rs 4 14 0 or 8s 

Xl&Qf fa ~3o "Fart 'll Animal Husbandry Price Re. 1 or Is 9d 

ICAR 13 36 Agriculture and Animal Husbandry in India, 1936 30 Pnce Rs. 4 10 or 

7 a 0 d 


8 Proceedings of the Board of Agriculture and Animal Husbandry 

2 Proceedings of tho Fust Meeting of the Animal Husbandry \\ ing of the Board 

Agriculture and Animal Husbandry held at New Delhi from the 20th to the 
23rd February 1933 with Appendices Price Rs 6 14 0 or 9s 0i 

3 Proceedings of the First Meeting of tbe Crops and Soils Wing of the Board of 

Agriculture and Animal Husbandry m India held at Delhi from tho 25th Feb- 
ruary to tbs 2nd March 1936, with Appendices Price Rs. 6 or 9a 9d 



333 


PUBLICATIONS OF THE IMPL. COUNCIL OF AGRI. RES. 

9. Miscellaneous 

VRI. 1. A Description of tho Imperial Institute of Votsrinnry Research, Muktesar, and 
its Sub-station tho Imperial Veterinarv Scrum Institute, Izatnager. By 
F. Ware, F.R.C.V R.. I.V.S. Price Rs. 1-4-0 or 2s. 

ARI. 7-2 ST. The Production of Cigarette Tobacco by Flue-curing. By F. J. F. Shr.w, 
C.I.E., D.Sc., A.R.C.S., F.L.S. and Kashi Ram. Imp. Inst. Agric. Res. Pusa 
Bull. No. 1S7. Reprinted (1935). Price Re. i or Is. Od. 

ICAR. 10. A Handbook of Statistics for use in Plant Breeding and Agricultural 
Problems. By F. J. F. Shaw, O.I.E., D.Sc., A.R.C.S., F.L.S. Price Rs. 4-6.0 
or 7s. 3d. 

ICAR. 7. Report on tho work of tho Imperial Council of Agricultural Research in applying 
science to Crop Production in India. By Sir John Russell, D. Sc., F. R. S. 
Price Rs. 1-14 or 3s. 3d. 

ICAR. IS. Report on the Development of the Cottle and Dairy Industries of India. By 
Norman C- Wright, M.A., D.Sc., Ph.D. Price K«. 1-8-0 or 2s. 6-1. 

Copies of the above publication*! can bo had from the Manager of Publications, Civil Lines, 
Delhi, and fr<m any of the Agrntp, a list ef vrhem will be found on tho inaido pago of 
tho front cover. Prices are inclusive of packing and Indian postage. 

Purchasers not residing in Asia should apply to the High Commissioner for India, India 
House, AldwychrLondon. 

Note : — When indenting pierce give only the symH preceding the name of the publication. 


GIPD— 920 IC of AR— 19-5-rS- 1,000. 





„„„ anems in mala Iron* whom 
Government of In Jin Publications are available. 

(■> y»«s«u Oo»*M««st Boot snots. * 


>ll-7)EiS — Saperfatoodfht Oorf foment Bret Mount Load Haifi*. ^ i v 
Bo*Diy.-3operinfeUe!i QovetKarat mating end Stationery Queerfe-fto** Bombay 
ejsp —uvmtr sin.iaorernia«s Book Depot sad JteeorilOfloe KaraoM(3adar). 

XJITteo P*otoc*b — SaprrioUndect Priding end StMWntfS' C P , Aflepaped, 

PcitUft,— 8up ? n-ettlent, Government Print |oj Panjab L»bwe 

OUSlAt PftovwoM —Snpertnteadent. 0 over amen! JWntm Central Province*. 7fegpur 
-Sorertn.enieht As »«n SreteUriet PMsi^ShMaos 
B yua — Saperfetendent aoserament IrtnUtij P t) Galurbagb Xalru 
Sobis 'Wist FnMTZXR PaoTiJC* — Manager Ooveiniaanl Printing sad Stationery PefiftWar 
Opusv — Pf«« Officer Eecre »rht Cetlwt 

* J 

“* t ()) i*liTlT» BOS? e*usn 


. ^sstasr ..'is&fir 

BaWy* A Co. Ltd Station Bead tjraef., ' . tfackwta 4 (jo Wjok^l/er* BeaUoaeie ■ end ' Kawfr 
Bengal Plying Club D to D ua Cant** Al«a« jnvenrlty Jload Off KspbendWn* Street, 

Bb»ua Bookttopot Sadder Hilar J wsDhnt Kitseti' *<adM •** 

BUi'anao A bon \ewJHUiL , . MalMra* Oo. Boat Boy Mo. 9> Lahore ifeaart 0 p 

1 ombay Book Dez Of Ctarol Bold cl KWB Eontbiy SUUs*8on» statkototty -> V i 

Booh Company Calcutta > -5»t7 nr J). 8 B. okaeller CIvtT Uoel Jodhpur 

BooKlorer* B Jort. T» xAd Trivandrum South India Minerva Book Shop, AnirkSU Street, Lahore 

Uermi»<KkC 1 nl> LW .BMaoCa > o 1-rn Book Depot Barer Hoad, fllalkat OiStt. 

WnrrelWllaUil.&Mtlt*. itob.nlalDoaan-IShnb Rajkot 

Cambridge Poo* Co Booiieilofa \ew Dak Bungalow ylaheadc* I tothers LMhker Gwalior State km, 

. w VendUsb# e A Bfoa ,Ch owl, flooirea City ^ ■>* 

<MM» ta ""j 1 ®., 0 * *■•*»* *“*• 

wffijS&eutwiirto, ua u v.n»s ,«... ■> >.■*» 

u 1 Book Uoti h* Pbayre Str*n T-annoon „ 

»g. t i Mfr' svs*<E»„«, j B^^S35Ksaf»: 


lg Clift, i m s n i • 


Ewter Bool. Depot 1 eraitpore 
1 ai sh Book Depot la) Bond tgr» 

Bag ft Books all I rt a 1 1 
1 3Pl h Boot Store A bo iabaJ K W r P 
Tfn tDbsnd Marwab 1 eshavrat Can Ontn« - 't 


j 15 rot — r — 

CawlPore j pay & Eons 13 Lr4l Edward's KoutJ UaatllnibdB 

R itStnbo hnois.'kJaiStas _ i llnrfee aul pnhawar Mt»ttr~3 

15 n.l L tnjtry 1S7 V l ala am lU Street CaW ta ] Toy Ckowdhar/- £ Oo. 7. itarrleod Hoad, Ciloatfe 
It L Cilu'^e Ot Comai rea U} operative Bto e» LW i Slenn B K 


CO LA U ston Bind 


l t-iucutts aoa "lb Cioth Zruritt, j>eihi, , . 

I ■fptti er Book: Dipot Orant Kuad Bombay , > 
*1 lift,*!* Prllglou JlhOk eodaty, Lahore, . 

IZeghunath J raeed & ^nns, I atna City v 

fans K isjco A 3 mi Bo-Se-Mcn Anarkali Lahore. 
jUm A rlst na-Bruf .Oppor irBlawimbag Poona 01 y‘ 
Bam ivstaln X»S KaUa, Albhatmd, 

Book Depot tutd Hwiloncry lf*« — ' 
f ‘~ DelhL. 


. - -M* 'ot Csasn rca W operative e 
, AbmoJaBad 

Hytweot linowledgo Poo aeUers a d 1 atldher* ral la wrunw -* 

g aliHtunP O Tinjora , SarcifitSons XSTColle eSqwrc Cal ntta Mra»re M ft 

KydaiBU Book Depot Cbe-lngli t Hyderabaa ' "*rkjir At*. Ltd 1st. Shimi CBtran Di Stroel 
"ideal Book Depot B"i7pii loaB Dehr* Dud Fhe.tiS.'pUti'tf %. »" g’arak 'oedhT ' «» 

Impe jal Boo* Dcpo and y c s^neat J*m» t ssjld 1 tiUndi d BoolsUfl Karachi 

IBaehlitlwllnnlpell)) ( ftaoJard Booketal) Qa-tta. , „ , 

tndanAijnv look Depot DsyaibagB Agra ’■ «tand»rd Boot Depot Lsbo e D*U omUraSd DaJbf <f 

KjlODkOeiol mryegan] jjelh . t anlar I Law Book Sojciy D» Ha*tt«on Boad 

"IndshBook Shop Benare. city f tMlmtU 

Indian Sclipo Supily Dep t CentfH Arenas, floolh f Tars A Eons ItamiaS HndJal IIb*itb S- S 
i^.WKn^'i . i larspmovalaSpM&Co llo tar Meant, » » 

lasuyan e lu-bil ty Uo^ Ltd-, LehCtr iBa-ker A Oo Ltd— 11 oM> . 

‘i ^ ^uil) T 1 ”/, „ . "hseker Spink ft Co. Ltd. Lslonttaanl Simla . / 

I ,s *b‘ *M CoEBseghtPraee i TrloatbC A Cd.. BoOi-eUera, Prlucea Street Kalbadevi 
New l>e M Mmrs 1 1, ]i«j Bomnay lUesara A i " 

kfiSe a ? } »f n ^3 lt &2?557« T nlrer»al Book Depot, 58 U»*ra t«»J Ikcknair " 

Keabao SSSkllai wr ! n veralty 1 ooVJigrney KacZieri Koad. Lahore „ . 

KrijhBMwatnlA Oo Teppattjlsm P 0 mcWnenolv i Varadad ary* Co Madras M«*re P . 

hett lltn * a ,W3 i \ eskaUenbban A Law BooKVl af teJlore A 

^L&VtlACfo. Calcutta JI j - « ■* !\1b«nkfli.. mu. ihbrfb .« ' 


1 1«»! Sell OUrt. IniMtote Bombay 


, tfbre « ft Oo. ABaoabid Calcutta end Baakay, 
} Meant Aft.,. 

" > vouog Man ft Oo. (J&agd ) »ge rtoa Boaa,, D«H>L 

•Agent for pctucai/ona «o Attack* <t&ty "* ' 



for greater 

efficiency 

pi i* Prtumment 'for Bullock Carts will 
DUNLOP Pneumatic Equipmem 

Effect substantial savings in Cartage 

costs. 

2. Reduce congestion and delay at loading 
and unloading points 

3 Prevent damage to 
Roads and Tracks and 
eliminate delay and 
loss due to 
Bad 

Conditions 








Write for bee booklcl and fuU 
particulars to IMPERIAL ... 

MICAL INDUSTRIES {INDIA) 
Ltd. Sole Agents for India Burma 
and Ceylon, or direct to THE DUN 
LOP RUBBER Co. {INDIA) Ltd. 
P. 0. Box No. 291, CALCUTTA. 



pi f,T.r • ; ka- lAy 
V --' .L'v 

MM 

r# 







B.C.T. 27. 









ADVERTISEMENTS. 



SUTTON’S SEEDS 

FOR 

FODDER CROPS, GRASSES 
and CLOVERS etc. 

list on app tcation to 

SUTTON & SONS Ltd. 

I Incorporated in England) 

I3D, RUSSEL STREET, CALCUTTA 


10j( 4/S<» 9 i 


dverlise 

IN 

GOVERNMENT OF INDIA 
PUBLICATIONS 

TO ENSURE 

PROSPERITY 

IN 

BUSINESS 
Apply for rales to 
THE ADVERTISING AGENT 
tor GOVT. OF INDIA 
PUBLICATIONS, 

IMPERIAL teUCRLTARIAT 
BUILDINOS, 

3 , Government Place, West, 
CALCUTTA 


THE INDIAN JOURNAL OF AGRICULTURAL SCIENCE 

(Estab’ished 1931.) 

FvbKthetl once evety two months, 

Februarj, April, June, August, October & December. 

Prepayable subscription Rs. 15 per annum Rs. 3 per issue inclusive of 
Indian Postage. 

PREPAYABLE RATES FOR ADVERTISEMENTS 


Whole page — fl x5' 
Hall page -4x5’ 
Quarter page -2x5 


Rs. 

240 


! 


Single Issue. 

Rs 

50 

25 

12-8 


All eommurueatona regarding advertisements should be addressed and all payments made to — 
In India —The Manager of Publications Clvd Lines Delhi 
In Europe and America to — 

Pubhc Department (Pub'icstion* Branch), 

Office of the High Commissioner for India 
______ India House, Aldvrych, LONDON, WC2 






ADVE ItTISEMENTS. 

" TROPICAL AGRICULTURE.” 

THE JOURNAL OP THE IMPERIAL COLLEGE OF TROPICAL AGRICULTURE, 

PUBLISHED MONTHLY AT TRINIDAD, BRITISH WEST INDIES. 

“ Troploal Agriculturo •’ contains original articles dealing with sugar, cacao, coffee, tea, cotton, copra 
and other tropical produots. The Information which it contains is of an essentially praotloal character, 
.SPECIMEN COPIES SENT FREE ON REQUEST. 

SUBSCRIPTION RATES, 

6d. per oopy or Cs. por annum, post froo throughout the British Empire. 

7Id. por oopy or 7s. 6d. per annum, post froo lor all foreign countries, 

ADVERTISEMENT RATES 

Can be obtained on application to tbo Secretary, Imperial College of 
Tropical Agriculture, 14, Trinity Sguaro, London, E. C. 3, or to 
THE EDITOR 

“TROPICAL AGRICULTURE" 

L St. Augustine, Trinidad, B. W. I. 


AGRICULTURE & LIVE-STOCK IN INDIA 

(ESTABLISHED 1931.) 

Published once every two months, 

January, March, May, July, September, November. 
Prepayable Subscription Rs, 6 or 9s- 9 d. per annum. 

Us. 2 per issue inclusive of Indian postage. 

PREPAYABLE RATES POR ADVERTISEMENTS 



Whole page — fl'x5' . 
Hall page = 4'X5' ■ 
Quarter page = 2'x5' • 


Single issue. 


Rs. 240 or £ 18-0-0 Rs. 50 or £3-15-0 

„ 120 or £ 9-0-0 „ 25 or £1-17-6 

„ 60 or £ 4-10-0 „ 12/8 or £0-18-9 


Ail communications in India lobe addressed and ail payments made to t— 

The Manager oi Publications, Civil Lines, Delhi. 

/n Europe and America to : — 

Public Department (Publications Branch), 

Oiiice oi the High Commissioner lor India, 

India House, Aldwych, LONDON, W,C, 2, 


SEND FOE FREE LIST OF 

AGRICULTURE & FORESTRY 
PUBLICATIONS. 

Manager of Publications, Civil Lines, Delhi. 




1 Y 


ADVERTISEMENT 


The Imperial Council of Agricultural Research, ' 
India 

A BRIEF SURVEY OF SOME OF 
THE IMPORTANT BREEDS 
OFCATTLE IN INDIA. 

( Miscellaneous Bulletin No. 17 ). 

(Symbol— ICAR 8. 17.) 



DELHI MANAGER OF PUBLICATIONS 
1038 

Price Rs 2 or 3s 6d tndueue of packing and Indian postage 

NOTE. — Indentors requiring the above are requested to Quote only the SYMBOL and not 
the title ol the publication 


Copies available from 

MANAGER, PUBLICATIONS, Cml Lines, DELHI 
BOOK DEPOT, 8, Hastings St , CALCUTTA • 
•[.Tor local cash sale only ] 



CONTENTS 

(Vol. VUE, Part IV) 

July, 1938 


The Editorial Committee of the Imperial Council of Agricultural Research, 
India, takes no responsibility for the opinions expressed in this Journal 


Page 


EDITORIAL : 

Internationa!, Scientific Congresses and 


Conferences ...... 


335 

OBITUARY: 



T. F. Quirke, M.R.C.V.S., I.V.S. . 


337 

ORIGINAL ARTICLES: 



Cod. Sir Arthur Odver, C.B., C.M.G., 
F.R.C.V.S. : An Aitreciation. 


339 

Sons of the Soid (Studies of the Indian 
Cultivator). XI. The Bihar Culti- 
vator. 

D. B. Sethi, h LA., 
B.Sc., (Edin.), 

I.A.S. 

341 

Sons of the soil (Studies of the Indian 
Cultivator. XU. The Sind Culti- 

If. J. Jenkins, M.A., 
B.Sc. {Edin.) 

343 

vator. 



v . Tick Fever in Domesticated Animals 
in India. 

'^/The Value of Am Paddy Straw as a 
Fodder. 

Harmdra Nallv Bay, 
M.Sc., Ph.D. ( Bond .) 

347 

Indubhusan Chatterjee 
and Md. Abdul Eye 

361 

/ Preliminary Note on the Behaviour of 
Bice Kvra (Bran) as a Cattle Feed. 

M. Carbery and Indu- 
bhvsan Chatterjee 

367 


A 



( a } 


1'ioa 

Genetic Improvement of Wheat in Bom* B. 8. Kadam and B. K, 37 6 

bay 1 Bansipalli— 808. Kullami 

‘'/Problems of Potato Breeding in India . BJ*. Pal , 388 

Biological Eradication of Kana ( Saccha - 0. C. Tambe and 7, J). 397 

rum spontaneum) in Field Patches. Wad 

A Study of Sunn Buffaloes reared at G.N. Dave, BAg., Post- 407 
the Poona Agricultural College Dairy * graduate. (Bangalore) 

The Chemical Composition of ‘Butter* S. Banganathan and ^ ‘421 
TiTjT.-g Q. Naraamhamurty 

NOTES 

Cotton Cultivation in Iran 427 

The Far Eastern Association of Tropical Medicine . . 430 

The Empire Journal of .Experimental Acriculture . . . 431 

Researches in Chemotherapy 431 

Tkr Maynaed-Ganga Ram Prize 433 

Wheat Sowings and the World Wheat Outlook .... 433 

World Sugar Production and Markets 434 

The Preparation of the Second World Agricultural Census . 435 

Supplies and World Wheat Requirements 430 i 

Handbook of Coefficients and Equivalents : A Statistical Pub- 437 
lication of the International Institute of Agriculture 
Bulletin of the United Provinces Fruit Development Board : 438 

Marketinq Series 

The Punjab Provincial Co-operative Fruit Development Board . 439 

Statistics or the Production of Certain Selected Industries 440 
in India 

ABSTRACTS 443 

REVIEWS: 

Scirk toto Horticulture, Vol VI, 1938 454 

Potash Deficiency Symptoms (Kennzeichbn Des Kaldiafoels, 454 
Siqnes De Manque De Potassb) 

The Punjab Fruit Journal (Annual Number) .... 458 



( iii j 


Page 

NEW BOOKS ON AGRICULTURE AND ALLIED SUBJECTS . . . 457 

PLANT QUARANTINE AND OTHER OFFICIAL ANNOUNCEMENTS . 459 

PERSONAL NOTES. APPOINTMENTS AND TRANSFERS, MEETINGS AND 461 
CONFERENCES, ETC. 

RECENT PUBLICATIONS OF THE IMPERIAL AGRICULTURAL BUREAUX 472 

LIST OF ILLUSTRATIONS 

Facing page 

Plate XX.— T. F. Qdtrke, M.R.C.V.S., I.Y.S 337 

„ XXI.— Cot,. Sir Arthur Olver, C.B., C.i\I.G., F.R.C.V.S. . . 339 

„ XXII. — I'm Koer cultivator of Bihar 341 

„ XXin. — S ind ham starting for work ; Send ham ready for 343 
heating ; Sind ham going out to cart 

„ XXIV. — Tick fever in domesticated animals in India . . 3G0 

„ XXV. — Ransitallt — SOS : (a) Front view of the taniole, (b) 378 

Side view, (c) Grains 

„ XXVI. — A TOTATO FIELD AT SlMLA SHOWING PLANTS OF THE LOCAL 394 
VARIETY IN FLOWER 

„ XXVII. — Potato flowers ; Potato berries .... 394 

„ XXVEII, — Seedllngs of S. ncoantipoviczii growing in a box ; 395 

Field cage 

„ XXIX . — Large cage : view of exterior ; Large cage view of 39G 
interior 

XXX. — A TYPICAL INFESTATION OF IxillS ; The GREEN COVER IN 397 
PLACE 


A 2 



Agriculture & Live-stock 

in India 


Vol. VIII, Part IV, July 1938 


EDITORIAL 

INTERNATIONAL SCIENTIFIC CONGRESSES AND 

CONFERENCES 

IjfTKiWATiWATi Congresses and Conferences of all sorts and dealing 
villi all kinds of subjects, are a feature of modern life. Science is responsible 
for a good many of these meetings and agricultural science has its full share 
of them. Several conferences or congresses of agricultural interest now meet 
at fixed intervals of three or five years, at different places and in different 
countries, thus giving an opportunity for visiting scientists to see new terri- 
tory and to examine, on the spot, crops, cultivation methods and field experi- 
ments, which, to bo understood, must be studied on their own ground and 
in their own climate. Last year there was held in England the Fourth Inter- 
national Grassland Congress and in Berlin the Eleventh World Dairy Con- 
gress, at both of which India was represented. In the current year there 
will be held in Berlin the Twelfth International Horticultural Congress and 
the Seventh International Entomological Congress. 

Another International Congress of great interest to agricultural scientists 
is the Seventh International Congress of Genetics, which will take place in Edin- 
burgh in 1939 and for which the preliminary notices have already been sent 
out. This will he held from 23rd to 30lh August 1939. The Secretary is Pro- 
fessor F. A. E. Crew, well known throughout the world, whose closer acquain- 
tance was made by many scientists in India during his recent visit to the 
Jubilee Session of the Indian Science Congress in Calcutta. 

It is hoped shortly to publish in this journal as complete a list as possible . 
of International Congresses and Conferences of agricultural interest likely to 
be held during the next five years. 
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Delegates to International Congresses have both to give and to receive 
The French Colonial Minister — M Manus Moutet — speaking at tho maugn 
ration of a senes of Colonial Congresses m Pans on the 20th September 1937, 
remarked on the influx of ideas of all kind's from all quarters, which chanctemo 
such a congress and likened it to a cross roads where many problems meet 

It is astonishing how much that is taken for granted by an agricultural 
scientist working in one country is new to a worker in another country This 
is particularly true when the one worker is in a temperate zone, the other ui 
the tropica Nothing should therefore be regarded as commonplace, for tho 
simplest recorded practice or observation may give rise to a train of thoughts 
or discussion which may lead to important results in tho understanding of 
natural processes or m the improvement of commercial or field practices 
Such, for example, was the excellent, discussion on the indigenous plough, 
which took place at the meeting of the Crops and Soils Wing of the Board of 
Agriculture in November, 1937 Again, despite the steady improvement of 
abstract journals and similar facilities, for maintaining contact between 
scientific workers in different countries, it is still not unusual to find that 
isolated workers arc incompletely informed of the advance* made elsewhere 
and employ out of date methods or even unwittingly repeat a laborious m 
vcstigation 

In a world in which, for good or for evil, we are all now becoming eo very 
much nearer to ono another it is the more essential that we shall understand 
one another fully, and understanding is based on knowledge We may there 
fore confidently expect International Congresses and Conferences in the future 
to play an even greater part than m tho past, m tho increase of knowledge, 
in the advancement of science and in the doieiopment of greater understand 
ing between peoples 
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OBITUARY 


T. F. QUIRKE; M.R.C.V.S., I.V.S. 


The entire veterinary profession in India have learnt, with deep regret and 
profound sorrow, of the sad and untimely death from pneumonia of Mr. Thomas 
Francis Quirke, M.R.C.V.S., I.V.S. , Director of Veterinary Services, Punjab, 
which occurred at the Albert Victor Hospital, Lahore, after a brief illness on 
Thursday, January 13th, 1938. 

Born on June 6th, 1891, at Tipperary, Ireland, the deceased, after a pre- 
liminary education at the Clongowes Wood College, Sallins, from 1905 to 1909, 
joined the Royal Veterinary College, Ballsbridge, Dublin, and received his Diploma 
of M.R.C.V.S. in 1913. Soon after qualifying as a veterinary surgeon, he was 
engaged in private practice with Mr. Hamilton, M.R.C.V.S., at Ballina, for about 
a year before being appointed to the veterinary staff of the Irish Department 
of Agriculture and Technical Instruction. Mr. Quirke came out to India in 
February, 1915, having been appointed to the Indian Civil Veterinary Department, 
now known as the Indian Veterinary Service. He served for some six years as a 
Superintendent in this Department at Ferozepur and Rawalpindi. In June, 1921 , 
he was promoted to the post of Chief Superintendent in succession to the late 
Lieut.-Colonel Farmer, and to that of Director of the Civil Veterinary Department 
in July, 1928. In 1929, when the Veterinary Department was separated from 
the Agricultural Department, he was appointed (in November) Director of Veteri- 
nary Services in the Punjab, and continued to hold this post until his death. 
He had thus been at the helm of veterinary affairs in the Punjab province for 
nearly eighteen years. As the Punjab Government appreciation stated, * During 
this period the Veterinary Department of the Province has attained a growth 
and a fame unparalleled in India, and a large share of this success was due to 
Mr, Quirke’s unstinted efforts, wide knowledge and unfailing enthusiasm.' The 
{statistics given below show the progress made f>y the Department under the control 
. ‘ ' ( 337 ) 
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of Mr Quirke from the time he assumed charge as Chief Superintendent m 1920 
to the time of lus death — 


1919 20 1937 38 

No of Veterinary Hospitals in Punjab . . 137 304 

No of Outlying Dispensaries . . 1,200 

No of Stud bulls . • . . . 1 352 6 370 

No of Cattle Fairs and Shows held ... 36 252 

Strength of Non gazetted Staff employed m District 
Work . . 192 393 

Strength of Gazetted Staff employed . 15 36 

In the death of Mr Quirke in the prime of Ins life, when only a little over 
46 years of age, the veterinary profession m India has lost an outstanding member 
of long experience, great personality and forceful ness at a time when he was most 
needed Having specialised in the peculiar problems of India appertaining to the 
control of contagious diseases of animals, improvement of indigenous breeds of 
hve stock and general animal husbandry matters, he best understood the diifi 
culties of the profession, and was always out to lend a helping hand and give 
valuable advice to both officials and private persons The magnitude of his loss 
to the country as a whole, and to the Punjab in particular, will be realised by 
those who knew him and who had the privilege of working with and under him 
IJis diligent dutifulness, soundness of judgment, unassuming nature, simplicity 
of habits and outspoken criticism coupled with real kindliness and general sympa- 
thctic behaviour will long he remembered by all with whom he came in contact, 
either in his official capacity as the head of the Veterinary Department in the 
Punjab, or as a private individual As an administrator he commanded respect 
and his opinion m technical matters was greatly valued 

“ Tom,” as Mr Quirke was affectionately called by his many personal friends, 
was a well known and popular figure in Lahore society and was closely connected 
with the Lahore Race Club, where, for a number of years, he assisted as a veterinary 
officer and as a time keeper His memory will ever remain in the hearts and 
minds of the people of the Punjab Province for whose sake he was always engaged 
in hard and enduring work [A C A] [ Reprinted from the Veterinary Record , 
12th February, 1938 ] 
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COLONEL SIR ARTHUR OLVER, C.B., O.M.G., 1LR.C.V.S. 

An Appreciation 


.For the lust eight years Colonel Sir Arthur Olver’s name has been synonymous 
with animal husbandry development in India. As is well known, the Royal 
Commission on Agriculture in India left, as its most enduring result, the Imperial 
Council of Agricultural Research. Sir Arthur Olvcr was appointed as the first 
Animal Husbandry Expert of this body in 1930. Sir Arthur Olvcr had previously 
had a brilliant and varied career in the Royal Army Veterinary Corps. He served 
in the South African War and, while attached to the i\rmy Headquarters at 
Pretoria, was given special opportunities to pursue his already strongly marked 
bent for veterinary research under Sir Arnold Theiler. Later he was posted to 
the Egyptian Array as its Principal Veterinary Officer and with this new appoint- 
ment there also went that of Principal Veterinary Officer of the Sudan Govern- 
ment. For that Government he carried out very successful campaigns against 
rinderpest, which was then rapidly approaching through Abj'ssinia in the direction 
of Egypt. During the Great War, Sir Arthur Olvcr served with the Army in 
France and during a mission to the United States of America did a particularly 
striking and useful piece of work in finding out and combating the cause of very 
high mortality in horses and mules shipped from the United States of America 
and from Canada to Europe. 

Sir Arthur Olver’s appointment gave a definite impetus to veterinary educa- 
tion and research and live-si ock improvement. During his eight years in India, 
he has constantly had before him the idea of adequate development of agriculture 
on the animal husbandry side and for that purpose has applied both his scientific 
knowledge and his skill in organisation to the building up of both the research and 
development sides of live-stock industry. As a result of this energy may be 
mentioned the following tangible results : — 

(1) the new Animal Nutrition and Poultry Research Sections at the Imperial 

Veterinary Research Institute, Izatnagar, where also there will be 
the All-India Veterinary College. 

(2) the Disease Investigation Officers now in every province and certain 

States who are specially devoted to the study of animal diseases in 
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the field and who, while under control from tlio Centre, aro of the 
utmost help to the Provincial Departments 

(3) tho many breeding, nutrition and dairying schemes which aro now 

financed by the Imperial Council of Agricultural Research etc 

(4) the greatly improved status of the whole of the live stock industry 

side of both the Cuitral and the I’roMncnl Agricultural Depart 
menta 

Tho first All India Cattle Show held at J^cw Delhi in I ebruary of this year 
was an astonishing demonstration of the nature and laneti of India’s cattle wealth 
and will long remain in tho memory of all tho^r w ho saw it The organisation of 
this was in Sir Arthur’s bands His most recent publication, taz , the brochure 
entitled “ A Brief Survey of some of Important Breeds of Cattle in India ” with 
its collection of very btnkmg photographs of Indian cattle, is still another note 
worthy achievement of the Animal Husbandry 3 Xpert who has now retired 
These aro some conercto examples of Sir Arthur OKtr's initiation but, as is often 
tho case, the intangiblo results of lus eight years’ work are more important His 
insight and ovule knowledge of animal breeding nnd management have been of 
inestimable valuo to thoso with whom ho lias worked His influence 1ms steadily 
aroused an interest in Veterinary Ilcscarcli which was previously Jacking Sir 
Arthur Olvcr is tho possessor of many well-deserved honours The Knighthood 
conferred on him in 1037 wus a recognition of his sen ices to India wlueh gat e great 
pleasure to all thoso with whom ho Jiad come into contact but especially to tho 
many officers in the agriculture and veterinary services with whom ho had colla 
borated His manyfnends in India wish him tho full enjoyment of hiawcll 
earned retirement. 




SONS OF THE SOIL 
(STUDIES OE THE INDIAN CULTIVATOR) 
. XI. THE BIHAR CULTIVATOR 

BY 


D. R. SETHI, SLA., B.Sc. (Exits.), I.A S. 
Director of Agriculture, Bihar 


Bihar is predominantly an agricultural province. With a total population 
of some thirty-two millions and a total cultivated area of twenty-four million 
acres the pressure on land is heavy. In parts of the province where agricultural 
conditions are favourable the intensity of population per square mile is as high 
as 960. ■ 

The province has three natural agricultural divisions. The river Ganges 
divides Bihar proper into two parts. The area lying to the north of this river 
and extending up to the foot-hills of Nepal is known as North Bihar. Here the 
predominant soil type is light alluvium, soil moisture is high and moisture holding 
capacity of the soil very good. There is a great diversity of crops in this area and 
almost all crops including sugarcane are grown without artificial irrigation. It 
is rare to find a field without a crop during the major part of the year. The 
pressure on land in this part of the province is great. 

The area south of the river Ganges is known as South Bihar. Here the predo- 
minant soil type is clay and the main crops are rice, sugarcane and rabi cereals 
and pulses. Irrigation is a necessity to ensure reasonable outturns. 

The third natural agricultural division of the province is the area comprising 
the Chota Nagpur plateau. The predominant population in this area is aboriginal 
and agriculture is not intensive ; the main crop being rice which depends upon the 
monsoon for a successful harvest. 

Eighty per cent of the people depend directly on agriculture. In Bihar proper 
almost all communities and castes are agriculturists, and standards of cultivation 
vary considerably. Amongst all the cultivating classes in Bihar the most advanced 
are the Koeris or Kushwaha Kashatriyas. /"Simple in habits, thrifty to a degree' 
and a master in the art of market gardening the Koer is amongst the best of the’ 
tillers of the soil to be found anywhere in India] 
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During his childhood the Koer indulges in tho usual „ it 
games— chiefly Icaladi From his boyhood onwards his one pastlmes and 
and he u s „au y d evo t e a h, a whole time to his work the 7 eT°T 
thrifty habits he usually manages to keep clear of debts In v ° f hls | 

harvests he invests all his savings m cither making - jj * J y rs of bon ntifu]| 

“TO »” Mta. * provZg JSZZSZSZS* “*-« - J 

good pair of bullocks ^ irrigation facilities or 4 

He knows the value of good seed pnncortr«« 1, 
his work cattle and reoX a i^™?i^r^xr ra ', iooisafi ' r 
mikes all hts family members including h, s ^en folk * I’e" 1 ' Iab<rar b " 1 

very' much f d SPmd8 

as a rule avoids intoxicants fi Ho 1S roI 'gio«s and 

When there is less pressure of worl he takes 1 

from religious books and loins m musical gothermp'of a rel^iouanatun; 111 ^ Ver6CS 
the soih^ ^ f'^f is the life of this bard working, intelligent and industrious Bon of 
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(STUDIES OF THE INDIAN CULTIVATOR) 

XU. THE SIHD CULTIVATOR 

BY 

TT. J. JENKIXS, 31. A., B.Sc. (Edik.) 

Director of Agriculture, Bombay Presidency 

Tub Sindhi 1 tari or cultivator is essentially the “ backbone ” of Sind and, to 
all who have workod with and among his communities, a man worthy of admiration 
and respect. On account of the constant stream of immigrants into Sind from the 
north, the inroads of Cutohis ajid Marwaris from the east, and the contact with 
Arab invaders from the west, the cultivator population of Sind is a mixture of 
races in which Baluchis, Brohis, Marwaris, Cutchis. Pathans and Arabs pre- 
dominate. In the north, the average hari is tall, robust and well-built, with a broad 
intelligent face, large dark eyes and a wheat-coloured complexion. Many of them 
wear beards and permit their hair to grow long and. in general, are impressive 
and striking types of mankind. In Middle Sind, the physical appearance of the 
hari is not so striking and in South Sind, this deterioration in size and impressive- 
ness is still more marked. Similarly, as physical size decreases from north to south 
of the province, energy and activity also decline and the southern peoples are 
in general more indolent and ease-loving. However, the harls of Sind, taken as a 
whole, compare very favourably in physical characteristics and in manliness with 
their brothers in other parts of India. In general, the Sind hari is trustworthy, 
dependable and honest. Fond of his home and family, lie works bard to support 
them and he is chivalrous and kind towards his womenfolk. His hospitality is 
proverbial and, in many cases, this trait in his character is responsible to a largo 
degree for bis pecuniary difficulties. He is intensely religions and the pirs or 
priests with which Sind abounds exorcise an enormous influence over their 
followers in the cultivating communities. The hari is not as a rule superstitious 
but holds certain beliefs which retard his progress and which are most difficult 
to eradicate. For instance, it is still widely believed that the sprinkling of sand, 
over which the pir lias read some incantation, over a crop will drive away 
white ants and that an amulet obtained from the same religious mentor will 
prevent the onset of disease or cure the physical illness of its wearer. 
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As an agriculturist the Smdhi 7 an 1 hard w or] mg and does not rsj are him 
self m tlio cultivation of Ins holding However 1 o is almost lm anablj a tf nant- 
at will of «om© zannndar or land owner, who<o lands 1 o cultnrtes on tie balat 
or si -ire s\stem This sa stem of land tenure leads to 1 icl of inter est m perma 
nent unprotement of tho fields and to lethargic and fatalistic outlool m.tle ficc 
of difficulties and crop failures It may Le said that m Sind as m other parts of 
t! e world a good landlord makes good tenants and few land proprietors could 
liivo moro useful and valuable tenant** if treated properly and fairly than the 
zammdars of Sind The Smdhi han is no more conservative than farmers all 
the world o\ or and he is intelligent and quick to take up improvements ll it 
can be liroied to him that they mil be of advantage to him in his cultivation 

llio great majority of tl e Smdhi harts profess Islam as their religion and have 
a common type of dress usual!) worn bj Muslims all o\ er Smd A large turlan 
or pathfo made of coar«o cloth is worn with or without a small cap A small 
shirt or bodico called sadn or pi ah gonorallv white or indigo d)cd covers his 
bod) from neck to waist wdule his lower limbs aro encased in voluminous baggy 
trousers known as shihcar or sutkan Tho poorer classes of cultivators wear the 
JLimich or trousers of similar shape but inferior material The shoe of the han, 
called ghcilo is a peculiar and uncomfortable looking foot wear which is generally 
carried in the hand during long joumojs and onty put on within village limits 
Made of heavy village cured loather such shoes will last several jears and are 
usoful w capons in self defonce or in village and tribal encounters A coarse chaddar 
or si cet of homespun cloth often djed m different colours and thrown over the 
shoulders or head completes a picture«quo but serviceable outfit 

The Smdhi han is in general, a groat sportsman and his favounto pastime 
is attendance at local wrestling matches or malalhras in which he often participates 
Thtse matches aro common features of tho numerous religious fairs which are held 
all over Smd Competitions arc arranged between tl e champions of different 
localities and raise considerable enthusiasm among the crowds of supporters IsO 
malalhra is complete without tho attendance of a band of drums and pipes which 
stimulate both tho competitors and tho audience The successful wrestlers at a 
malalhra receive cash pnze3 contributed by tho local well to do hans 
and zammdars 

A different but no less j opular recreation of the Smdhi cultn ator is singing 
and attendance at music il renderings of local foil songs and ballads Such ballads 
j,eneralH deal with love episodes and religious sophisms composed by tl o f imons 
Smdhi poets of the p st Of the^e Shah Abdul Latif of Blutshah a viliago in 
'Middle Smd who lived about tu o hundred \c<*rs ago is pre eminent for lussaintlt 
ness and art His name is a household word among the Smdhi hans The single 
wire instrument used for accompanying such musical recitals is known as the 
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» ijaklaro but pipes of different types such as 1 ho brcn or vcr are common at village 
gatherings when the leisure hours are spent in story-tolling and song. 

On holidays and fairs the sporting instincts of the Irnis become evident in the 
organization of races of 1ml lock carf s, ponies or camels. Any one who has had the 
pleasure of attending the famous Horse Show at Jacobahad can testify to the 
excitement and enthusiasm which such contests evoke among the cultivators who 
travel incredible distances to witness them. 

These are various indoor and outdoor games which the hari and his family 
indulge in as a mode of recreation. Cock-fighting is a common pasthno in some 
parts of Sind and hunting with dogs or falcons helps to relievo the monotony of 
village life. The advent of perennial irrigation under the Barrage is likely to 
limit very severely the time available for such pursuits and recreations but the in- 
grained love of sport in the Sindhi hari will persist overt under conditions of more 
intensive agricultural practice. 

The Sindhi linri is not without his vices. Ifo is generally a spendthrift and 
improvident and, in common with lus hrethern in other parts of India, is often 
deeply in debt to the village money-lenders. lie is a true Muslim in his outlook 
upon strong drink but is a confirmed tobacco smoker and the JnilLa or ‘ hubble- 
bubble ’ i-' his constant companion even in the field. He i« a great admirer of the 
opposite sex and whin his admiration outruns his discretion, crimes and blood 
feuds become common in the district. Owing fo the comparative shortage of 
females in Sind, such occasions are not infrequent. 

With regard to his mode of living, the Sindhi cultivator likes comfort and his 
conditions impose upon him simplicity. His house is generally walled with mud 
or o<l and is thatched with roods and branches. In tho fields, he resides in 
a small hut or land hi made of plastered reeds and thatched with straw, a simi- 
lar shelter being propared close by for his c-altlo. In the centre of Iris hut, there 
is a square firo-placo on which the housewife cooks the food and which keeps the 
inhabitants worm in winter. Tiro hari and his family dislike sleeping on the 
ground and, in the hot .summer season in particular, his bed is made up on raised 
platforms or pthirt*. In winter, a carpet made of rag patches known as rillies is 
used as a mattress. In the villages, tho hath’ huts mo closely congested and built 
in clusters as a defensive precaution against thieves and dacoifis. His furniture 
consists of a mat. and sandlc or wooden scat and a few simple utensils of brass 
and earthenware for cooking and storing liis food. 

Tho harin’ food consists, as a rule of three meals a day. Ncran or break- 
fast, prepared early, is of jo war or hajri bread, which may he lightly buttered and 
a bowl of lassi or buttermilk. Manjhund or lunch is generally taken at homo and 
consists of pulse (dal) or vegetable. At times of special festivity or on holidays, 
a chickon may ho added. Lassi is also drunk with lunch. Hr the evening, dinner 
consists of bread and vegetable with a little milk. Meat is added to the diet 
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Tlio Sindl i cultivator is an carlj n«w and is - , 

cleanlincs, and appearance IV1„ never l,o fit.™ food U Ta“w5 ''1 r ' r ' <n * 1 
faco tliorougM} Wore eating and rtnaci, out In, month after tor ' 
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TICK EEVER IN DOMESTICATED ANIMALS IN LNDIA . 

BY 

IIARENDRA NATH RAY, M.Sa, Ph.D. (Lohd.) 

Systematic Prolozoologisl, Imperial Veterinary Research Institute, MuMeswar, 


■Prom time immemorial mankind has been intimately associated with animals, 

, . . . n , v,a human race, both as a means of transport and a source of 

„ndth«rnMi J hist ' orie5 came t0 le „juen. Pestilential cab- 

Se and bosses were treated empiric*,* as .ere those of 
mities th the g rac iual development of knowledge of the various 

then ° AVn J m and anima l s , empiricism gave way to a more accurate 
ailments Nation of the prevailing diseases. Science has pro* 

and systematic appreciation^ ^ P rf the mysteries of 

Tided man ynkh ■ * ^ caUse of various important diseases affecting 

creation and of * £ mo3 fc imporfcant gifts of Science to mankind 

man and animal. U diagnosis of certain diseases, 

i3 the microscope, which aids m ^ ^ ^ instancej 

thereby en ^lmg ^ ^own ^ fev0r in domesticated animals— with which 
the group of dlsea ® es ; article — -was known long before its causal organisms 

we are concerned w of the mic roscope. When the causal organism of 

were discovered wi * * Uy important problem that emerged was the de- 
ft disease was seen, w hich a disease is disseminated from animal to 

termination of the man * After sa untering tlirough various avenues of 

animal under natura workers have equipped us with the important 

scientific investigations, earlie of organisms, zoologically belonging 

information that there is yet ^^^ngly transmit the disease from one 
to the phylum Arthropoda wh J^Xod sucking habits. These are either 
animal to another on accoun 

ticks or insects. _ rnf i U ced by micro-organisms which belong to the 

Tick fever in live-stock is pr d ^ phylum Protozoa. To define a 

group of animals, zoological yP ^ pur poses it is sufficient to know that 
protozoan is a difficult tas u ^he protoplasm, with a single regulating 

l —* . of a speck of hvm ^ J ntly simp ,e otgaomatio. W 

M n*e, "r^eans 

the name — protozoa — , — practical fanners on vanous 

. * This is the tenth of a «««£[ interest, 
animal husbandry subjects of general ^ 
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group of organisms Tide fever in amnlala is produced chiefly by the protozoa 
commonly known as piroplasms and hence “ piroplasmosw " 13 another term 
employed for this affection In addition to piroplasmosis there are certain other 
diseases, v\z — anaplosmosis, spirochaetosis — which are transmitted through 
the agency of ticks So we can well realise the vagueness of the term “tick 
fever ” and therefore now ft days, to be precise, tho disease is designated after 
the particular parasite with which the animal is infected 

In this article the wnter haa endeavoured to narrate the stories of disease 
producing protozoa which are transmitted to our domestic animals through the 
agency of ticks 

As the protozoa primarily affect the blood of their hosts, a few words about 
the etructuro of blood will not be out of place heTC Blood, is composed of two 
elements the liquid portion is called plasma or liquor sanguinis while tho other 
13 the cellular or corpuscular part which remains suspended m this liquid medium 
Of the cellular elements we can make out three distinct types of cell, m , (1) red 
blood corpuscle or erythrocyte (devoid of nucleus in mammals) containing the 
red colouring substance or haemoglobin in it These cells have the property of 
combining with the atmospheric oxygen while circulating through the rcspiratoiv 
organs, the lungs, and carrying this important life maintaining gaseous element 
to every part of the body and in turn absorbing the waste gaseous product, carbon 
dioxide, which is eliminated through the lungs The number of theso cells per 
cubic millimeter of blood remains constant in an average healthy ammal as shown 
by the following figures — 

Horse— 7 8 millions per cubic millimeter 
Ox— 6 7 to 8 8 millions per cubic millimeter 
Dog — 6 1 millions per cubic millimeter 

(2) White-blood corpuscle or leucocyte — possesses a nucleus whoso nature lanes 
in different types of leucocytes , these cells have tho power of engulfing and des 
troying an} foreign invader in the body, and defend the body from any foreign 
attack Their number too per cubic millimeter of blood, is constant m an average 
healthy animal , (3) blood platelets — these are minute bodies which remain scat 
tered throughout the blood system and usually appear in clusters of more than two 
Tho function of these bodies, as far as it is known, is to prevent the coagulation of 
blood 

In order to have a first hand knowledge of blood parasites, it is necessary 
to adopt the following technique by which the organisms are rendered readily 
visible under the microscope Prick the extremity of the ear of an affected 
animal (except in buds where usually a small wung vein is punctured) with a 
finely pointed needle and as soon aa the blood flows, lightly place a clean glass 
slide on it, eo that a small quantity of blood adheres to the slide Before tho 
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drop Is dry, spread it evenly with the help of the edge of another slide. The 
film so made dries almost immediately. Now place a few drops of methyl alcohol 
(acotonc-frce) on the film and allow this reagent to act on it for about a minute. 
Flick off the alcohol and flood the slide with dilute Giemsa stain (prepared by 
adding one and half drop of stock Giemsa solution to 1 c.c. of neutral distilled 
water). This stain is allowed to act on the film for twenty minutes, after which the 
film is washed in running tap water for some time until a metallic lustre is visible 
on the film when seen against the light. The film is now ready for examination 
under the microscope. However, it requires considerable experience to make 
good blood-films and stain them satisfactorily by means of the method out- 
lined above. It is therefore advisible to obtain assistance of trained men in 
matters like this and have the blood smears examined in the nearest laboratory. 

I’igures given at the end of the article are self-explanatory and show the 
common protozoan parasites of the blood known to be transmitted through the 
agency of ticks. 

All domestic animals are liable to infestation with various species of ticks 
and t he fact that the number of hosts and the diversity of parasites with which 
each host, may become affected makes the subject the more interesting. When 
an animal becomes infected with a pathogenic or diseasc-producing protozoan 
and survives the attack, it is usually -not cleansed of the infection but carries 
the parasite in its system in a subdued state of existence, often throughout the 
remainder of its life. Such animals are said to he the “ reservoirs ” or “ carriers ” 
of the disease and on this account in countries where the necessary transmitting 
agents — vectors — are available, the particular diseaso is comparatively easily 
disseminated. In their initial stages of development most of the ticks are very 
small. They hide in such inaccessible parts of the body of the animal that thoy 
can only with difficulty be seen by a casual observer. 

Tick fever in bovines . — The most common tick-borne disease occurring practi- 
cally throughout this country is “Red-water fever” (Hfemoglobinuria), charac- 
terised by' the red-coloured or blood-stained urine that is commonly' — though 
not constantly' — passed by such cases. This disease in India is caused by the 
introduction of a piroplasm called Babesia bigetnina (Plate XXIV, Fig. 1) into 
the blood of cattle presumably by. ticks named Boophilus australis. (Plate XXIV, 
Fig. 2). The vector — the tick — boing common throughout India, the disease 
“ Red-water ” is relatively widespread and practically all indigenous cattle 
acquire infection in the early period of their lives. Having acquired a natural 
resistance against the disease at a tonder age, usually no untoward symptoms 
are manifested and the piroplasms establish themselves in the system of the 
host without causing apparent harm at that time. 

Later, however, a considerable loss in condition occurs in tick-infested animal 
on account of a constant absorption of sustenance by the ticks, and also due to 
harbouring the disease-producing protozoa in a dormant state. In cows an 
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appreciable depreciation in milk yield may result on account of tb m [Tl "' ^ 
atage arises when such “ earner ■ animals ore mvaded W ^ Wheal 

notably Kinderpest, or when their vitality „ lowered throuub hertebnIe 
The otherwise latent piroplasms then suddenly flare no gb ' om<> ot i« cause 
complications Clinical cases of acuta and severe n.ronf ala ™>»g 

affection, occur in cattle which are imported from Z° j pbsni0Ms . aa a prmiar, 
this disease, and also m indigenous cattle that may hi™"* “““ fr “ fr <™ 
in their early life The disease can also be produced artTfir 11 P< b ‘ he lnfecll °" 
tion of infected blood into susceptible bovines Tbw t, i^ by tbe lnocl| Ia 
mentioned above invades the red blood cells where ^ t Vmua as 

process known as budding It ha, a charaeterutie pear fha P '“ e ^ a 

occurs inside the red blood cell, ,n paws, joined or men . F * •H*"™* Md 
their pointed ends Individual parasites of various »b ^ ’” tI ‘ Cacb otter at 
with in cases when active proeess of multiplication ■seT’' h0WeTer ' are a,3I > met 
parasite is seen to be largely composed of a blue stammf l «l3’°fthe 

red stained nucleus is seen to be situated towards the g JdopIasm ‘to 
shaped organism The infected red blood cells bo P md ° f the I*" 
troyed °° d “ Us > '“"raver, are ult,mately des 

Symptoms —The disease manifests itself noth » „b « 

UP to 105°F or more The animal hecomesTetb ^ " ‘'“Feature 

herd and seeks shady places The appetite ■ ba, » lc ' °'° ot from th « 
increased , rumination ,s suspended, muffle „ drv wh,le th,ret “ 

coat on the back is stanng and the bow els *° tb6 toach Tb » 

(depending upon the severity of infection) the urimTi 6 h t T° t0 throe daJS 

and in certain instances presents the character, 1”° Se f Ted to be '“St coloured 
due the excretion of the colouring” ^1* ,T TO, ° dr - 
blood corpuscles through the kidneys The 1 “°8 lobln ) °f lie destrojed red 
pale and general wasting due to amemia 0000™““ Tr .““T" mc “ branes a PPC«c 
to the annual usually recovers from the mala “ t ™° y trBatm »“t is resorted 

of * * th ° — - 

outhued above and sent l the *“ 

1 rfifiwiow ciTid control t l ^ ■ 

Nuttall and Had wen in I9Q9 as a & ^ rnt ^ ietie drag Trypanbloe by 

in cattle has been a boon to the rete^Zl °' ia£ectlon mth B bxgemna 

tensively employed all over the world pr ° feS ® 10n Thl8 has been ex- 
it is administered m a one per cent sol * * rem ® dy for ^d-water with success 
of 100 to 200 c c according to the a zi T* ^ravenously, at a dose 

venous inject** of the drug all the m WClght of the animal After intra 
perature abates within twenty four to w° US “ embranes become blue, the tem 
are destroyed In some cases more th* y * eight bours whlJ e most of the parasites 
sary to get the desired effect Careful ” ° Q ° injecfclon of the drug may be neces 
U ' nUrsing al °ng with easily digestible and 
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The Link should be about thirty five feet long and contain about 2 500 to 3 000 
gallons of dip If dipping of cattle is practised regularly infestation with ticks 
is considerably minimized In some places chemical sprays hare been used on 
affected cattle but dipping tanks appear to bo more effective than sprays 

Other intracellular blood parasites — Another protozoan parasite with which 
cattle m India arc perhaps ubiquituously infected is Thetlena viutans (Plate 
XXIV, Fig 3) This is a comparatively small parasite also inhabiting the red 
blood cells of the host Thetlena mulans as it occurs m this country has not been 
observed to cause any ill effects in * carrier animals oven when the vitality of 
those animals is lowered duo to some mtercurrent febrile diseases or to some other 
cause Recently another Tlieileria parasite, Thetlena annulata, has been rccog 
nu>ed to cause an appreciable mortality amongst cattle in India specially in 
importod animals The disease caused by this organism has also boon recorded 
from hill cattle at Muktcswar where it has been found to run a very acute and 
frequently fatal course Tbedem parasites are much smaller than S bigemtna 
measuring about ono micron 1 in diameter The parasites show a multiplicity 
of forms namely, round oval, and rod or comma shaped In T annulata (Plato 
XXIV, Fig 4a) the round or ring forms are predominant, i e , about eighty 
p t cent being round forms while m T mulans the ratio of ring to other 
forms may be about forty five to fifty five per cent The body of the parasite 
contains very little cytoplasm and is chiefly composed of a ring of cytoplasm 
with the nucleus situated at the border Propagation or multiplication m T 
annulata takes place by means of a process called schizogony m the cytoplasm, of 
the largo mononuclear leucocytes of the internal organ, chiefly lymphatic 
glands spleen and liver Such multiplying forms or sehizonts are often 
called Kochs bodies (Plate XXIV, Fig 4b) Koch’s bodies are invariably 
oncountercd in the peripheral circulation jn infection duo to T annulata 
Blood from infected cattle showing Koch’s bodies is easily inoculable into 
susceptible bovines In infection due to T mulans Koch’s bodies aro very rarely 
seen Propagation in this species chiefly occurs by a process of division of the 
parasite into two or four daughter individuals inside the red blood cell It 13 
presumed that infection in cattle due to Theileria parasites is brought about by 
the bites of infected ticks [probably Hyalomma aegyphum (Plato X\IV, 
Pig 8) m India] 

Symptoms —As mentioned above infections due to T mulans do not produce 
any ill effects The symptoms are therefore of but little value when compared 
with cases duo to T annulata 

The disease due to Thetlena annulata as observed among imported and as 
well as bill cattle under natural conditions is usually of a very acute type The 
mortality is very heavy, being sixty to seventy per cent or more The incubation 
penod on artificial inoculation ranges between fourteen to twenty one days, 
and the first symptom of the disease is the nsc of temperature to 104 I0G°F 

One micron <H) is eqivaJent to 1/1000 of a millimeter 
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The parasite may not be demonstrated in tbe peripheral blood for four or five 
daj'S after the onset of fever. Lachrymation and flow of saliva are almost con- 
stant sjunptoms. In the beginning constipation is observed which, as the disease 
progresses, may lead to diarrhoea with passage of blood. A very characteristic 
and a predominant symptom is that of enlargement of the superficial lymphatic 
glands, viz., the prescapular and the precrural. In view of the fact that the 
lymphatic glands comprise one of the predilection seats of multiplication of the 
parasite, a very reliable means of diagnostic confirmation of the disease is afforded 
by the microscopical examination of the fluid extracted by puncturing one of these 
glands with a hypodermic needle. The liver and spleen become considerably 
enlarged in Theileriasis. Ecchymosis is present in almost all the internal organs. 
The kidneys become highly congested and in several cases infarcts are observed 
on the surface. Hsemoglobiuuria is absent in spite of a heavy destruction of the 
red blood cells. Erom the onset of fever the course of the disease in acute cases 
does not usually exceed a week or ten days. The affected animals refuse all 
kinds of food and have to be hand-fed with milk, gruel and other nourishing diet 

Treatment . — Drug treatment of acute Theileriasis in cattle has so far baffled 
veterinary workers and none of the various drugs so far tried have proved to 
be of any marked value. Usually 30 c.c. of one per cent solution of Plasmoquin 
is administered intravenously, but Atebrin has been found to give best results 
in experimental Theileriasis. Stress, however, must be laid on good nursing, 
stimulants and the administration of such agents as are likely to maintain the 
vitality of sick animals. 

Anaplasmosis . — Anaplasma are minute spherical structures that occur 
in the red blood corpuscles of cattle and, perhaps in many other domestic animals. 
Opinions vary widely in regard to the true nature of these structures. Two 
different species namely, A. marginale (Plate XXIV, Fig. 5) and A. centrale 
have been recorded from cattle, but in India the former only has so far been 
recognised. It measures from O' 1 to 0 - 5p in diameter. Infected red cells contain- 
ing more than one parasite are not infrequently met with in heavily infected cases. 

Anaplasmosis as a distinct disease entity is on record from all parts of the 
world. In popular terms it is known as “ gall sickness ” owing to symptoms of 
jaundice associated with fever that are observed in this condition. Affected 
cases show mucus discharge from nostrils, lachrymation, and constipation 
followed by diarrhoea. No hannoglobinuria., as in Bed-water, is present but 
the urine is of deep yellow colour. Usually very severe anaemia results and the 
mortality in acute cases is fairly high. 

Treatment . — Sodium cacodylate, an arsenic preparation, has been tried with 
successful results. Repeated injections of 80 grains dissolved in four ounces of 
normal saline solution given intramuscularly are necessary to overcome the ill 
effects of the disease. 
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Ticl borne, diseases of sheep and goals —Three different species of Babesia 
m all probability communicated through the agency of ticks, are known to cause 
disease in 6hecp and goats These are B motasi, B sergenlt and B ovts Besides 
the«e there 13 a species of Theilena namely, T ovis also reported from our country 
All these parasites mentioned above infect the red blood corpuscles of their hosts 
It must be admitted however that very little attention has bo far been paid to the 
stu ly of the disease caused by these parasites m this country With the ex. 
ception of a few records of scattered clinical cases no further observations are 
avulablo 

Babesia motasi (Plate XXIV, Fig 13) —This is the largest of the piroplasms 
that invade the red cells of Bhecp and goats and give rise to aymptoms and 
lesions indenttcal to those caused by B bigemtna m cattle Morphologically also 
it bears a close resemblance to B bigemma It occurs in pairs and measures 
about 2 5 — Ifi in dimensions H®moglobmuna is a characteristic symptom of 
this disease 

Babesia oins (Plate XXIV, Fig 14) —This parasite is smaller than B motasi 
measuring about 1 — 2 5|i m length Although double pear shaped forms are 
sometimes met with m blood smears this parasite usually occurs singly and has 
a tendency to occupy a marginal position in the red cell Tho round forms are, 
however the most common The acute phase due to the infection with this 
parasite is mamfeste 1 by fever jaundice and progressive anaemia 

B sergenlt (Plato XXIV Fig 15) — This is the smallest of the Babesia 
recorded from sheep and goats Rounded and bacillary forms occur in the red 
cells Di\ ision takes place by means of budding 

Lvcepting B motasi which is transmitted through tho tick Rhiptcephalus 
bursa no precise information regarding the tick involved m the transmission of 
other Babesia is available The tick R bursa, however, has not so far been found 
to occur in India 

Theilena ovis (Plate XXIV, Fig 16) — In a " earner ” condition this 
parasite is not infrequently met with in tho blood of sheep and goats No evidence 
of disease due to Theilena infection in these animals is recorded from this country 
Transmitting agent is not known as yet 

Anaplasma marginals (Plate XXIV, Fig 17) —This parasite bears the same 
relation to the infected red cells of sheep and goats as it does in cattle No 
symptoms of any disease are however, indicated in sheep and goats “ Carrier ” 
animals maj show it in the blood due to some other intercurrent disease 
Nothing is known about its transmitting agent 

Ticl borne diseases in horses — In the horse two species of Babesia are known 
to be transmitted by the agency of ticks These are B calalli (Plate XXIV, 
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Kg. 6) and B. equi (Plate XXIV, Kg. 7) (often called Nuttalia equi). The 
former is the bigger of the two and resembles morphologically B. bigemirta of 
cattle. It occurs in the red. blood cells of the host in the characteristic double 
pear-shaped forms and divides by a process of budding. As a result of infection 
high fever followed by hemoglobinuria is not infrequently met with in acute 
cases. 

Treatment. — Trypanblue is the drug of choice for infection due to B. cdballi. 
An intravenous injection of 100 to 200 c.c. of one per cent freshly made solution 
is recommended. 

B. equi. — Perhaps in India equine piroplasmosis is more commonly due to 
B. equi infection than the previous species. This, as mentioned above, is the 
smaller of the two parasites and occurs singly in the red blood cells of the host. 
Division takes place by budding and four newly-formed daughter individuals are 
often seen to arrango themselves in a manner which gives the group the charac- 
teristic appearance of a Malteso cross (Plate XXTV, Fig. 7} 

Jaundice is a characteristic symptom ascribed to this infection. Hemo- 
globinuria is absent. Very high fever rising up to 106°F. or more has been ob- 
served in the imported animals. The particular tick which carries these infections 
in India is, however, not known, but Eyalomma aegyplium has often been 
suspected to infest equines in this country. 

Treatment. — Very successful results have been achieved by the administration 
of quinine hydrobromide in B. equi infections. The dose is one gnn. dissolved 
in water given intravenously and sometimes more than one injection may be 
necessary to combat this infection. In some cases the administration of this 
drug has caused some alarm owing to a depressant action, but the untoward 
symptoms can easily be overcome by the injection of a suitable dose of strychnine 
hydrochloride. 

Tich fever in dogs. — Perhaps no other disease of dogs is so widespread in 
India as tick fever. Imported dogs are more severely affected than those bred 
locally, but nevertheless quite a large number of the latter succumb to tick fever. 
Those which survive are usually adult dogs that had probably become infected as 
puppies and thereby developed a tolerance to the disease. 

With most of the Hunts in India, and dog fanciers, who own imported dogs, 
tick fever is, undoubtedly, an indomitable pest. 

One attack of the disease does not always confer an immunity and a dog 
that once becomes infected and passes through tick fever, is liable to relapse. 
Furthermore, there is evidence which points to the conclusion that the virulence 
of the causative agent varies in those parts of the country where the disease is 
endemic. So that those dogs that may have successfully survived an attack 
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m one part of the country may becdme severely affected -when taken to another 
part, and die Two species of Babesia, namely, Babesia cams and B gibsom are 
recognised in India They invade the red blood corpuscles oi dogs and give 
nse to the disease popularly known as tick fever Although B cants was first 
discovered in the blood of dogs m 1895 by Piana and Gallivalerio m Lombardy, 
it was not until 1916 that Webb and Christophers showed this parasite to occur 
in India also B gibsom was fir3t seen by Patton in 1910 m the blood of the dogs 
of the Madras Hunt and in the jackal Now, however, it is believed that tick 
fover in dogs jn India is perhaps most commonly due to B gibsom infection 
Mixed infection due to both the species is also met with 

B cants (Plate XXIV, Pig 9) is a largo parasite occurring in the double pear 
shaped forms identical to B bigemina of cattle Individual parasites of various 
shapes, viz round, oval, amceboid, are also met with in cases whero active 
multiplication by a process of budding is going on 

The dissemination of B cams has been proved to take place by the bite of 
the common dog tick Bhipicephalus sanguineus (Plato XXIV, Fig 10) But 
m the case of B gi6s<mi in addition to the tick just mentioned there is another 
vector which is called Haemaphysahs bispmosa (Plate XXIV, Fig 12) Both the 
ticks belong to the class of ** dropping off ticks” and apart from imparting 
infection in their larval nymphal, and adult stages, it has been recently 
demonstrated by Shortt that hereditary transmission of B cams takes place 
through the eggs of B sanguineus 

Babesia gibsom (Plate XXIV, Fig 11) morphologically simulates the 
Theilena parasite of cattle Its usual shape is that of a small ring Occasionally 
bigger parasites of various shapes and sizes are al*o seen m smears made from 
heavily infected cases The parasite measures 0 5 to 2 p in diameter The 
nucleus is represented by a dot usually placed at the border of the ring In 
heavily infected cases the red blood cells may be crowded with parasites but 
usually only one or two parasites occur in a cell 

Symptoms — Dullness inappetence, and dryness of the nose are the premom 
tory signs The temperature gradually rises to 103°F and may at times reach 
100 F The coat appears to be rough and staring and the breath has a foul odour 
Constipation is invariably present which is subsequently followed by diarrhcea 
The urine at this stage is of high colour 

In cases of B cams infection hajmoglobmuna may be observed The mucous 
membrane of the mouth and eyes appear pale and gradual wasting takes place 
Sometimes the cornea may become opaque The blood becomes thin due to the 
es rue ion o the red cell? The liver and the spleen are considerably enlarged 
The mucousmembrane of the internal organs are seen to be stained with bile 
pigment When the disease is prolonged for some time a complication such as 
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pneumonia usually supervenes and kills the dog. The temperature drops after 
four or five days to 100 or 101°F. to rise again within a short while. "When the 
disease is well advanced, food is totally refused. 

Treatment .— Several drugs have been tried by various workers with good 
results. These are : — 

Trypanbluo, Aeaprin, Novarsenobillon, Sulfarsenol and Tryparsamide. 

Trypanbluc < — This is an aniline dye and is a very successful agent in regard 
to B. cants infection. The dose is 1 c.c. of a 1 per cent solution in normal saline 
solution given intravenously per every 5 lb. body-weight of the animal. If fever 
continues tko dose may be repeated after an interval of five to six days. This 
drug has no effect on gibsoni infect ion. 

Aeaprin . — This drug is a recent introduction in the domain of treatment 
of canine piroplasmosis and has been reported to be highly efficacious for B. 
cants infection. The dose is 1-2 c.c. of 1 per cent solution introduced subcu- 
taneously. This drug too has failed to act on gibsoni infected cases. 

Novarsenobillon . — This is an arsenical preparation and is administered in- 
travenously. For a dog weighing 40 lbs., 0-45 grins, of the drug is dissolved 
in 5 to 10 c.c. of distilled water and given by the intravenous route. For smaller 
animals the dose is reduced proportionately. This drug is very successful in 
combating canis infection, and has proved of use in gibsoni infection also. 

Sulfarsenol . — Thin also is an arsenical compound and is as efficacious as the 
previous drug with an additional advantage that it can be administered sub- 
cutaneously. The dose for a dog weighing 40 lbs. is 42 centigrammes dissolved in 
20 c.c. of distilled water. It can be obtained in sealed ampoules of various 
doses. 

Tryparsamide .- — It is an arsenical compound and has been preferred by 
some workers for cases infected with B. gibsoni. It can be given either subenta- 
ncously or intravenously. The following doses, according to the size of the 
animal, are to be dissolved in 5-10 c.c. of distilled water : — 

0- 42 grms. for small dogs. 

0- So grms. for medium size dogs. 

I '7 grms. for hounds. 

Five to eight injections given at an interval of five days may he necessary to affect 
a cure. 

In addition to the drug treatment, good nursing and proper hygienic surround- 
ings are necessary. Fresh water and clean bedding should always he provided 
for the sick dog under treatment. Nourishing food, such as eggs, soup, milk 
and chopped liver are necessary to preserve the vitality of ailing animals. Occa- 

d 2 
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aionally a dose of Epsom salts should be given to keep the boa els clean When 
the disease has been overcome a course of good tonic should be given 

Control — Where a pack of hounds is maintained for sporting purposes it w 
essential to house the animals mtich proof kennels The building should contain 
a minimum of wood work as the ticks hide in the crevices It should be 6ur 
rounded by a moat four inches in width and three inches in depth in which a 
solution of pbenyle or other agent is maintained Another moat about half 
way up the inside vail is also preferable as the ticks have a tendency to climb 
to the ceiling from where it is difficult to dislodge them The inside of the kennels 
should be frequently washed with disinfectants or burnt with a blow lamp Before 
the dogs are introduced into such kennels an endeavour should be made to de 
tick them as far as possible In badly infested dogs a dressing with kerosme ofl 
emulsion followed by a hot bath should be practised as this procedure will render 
them tick free Dipping has also been practised m some places with successful 
results 

Ticlfeier m poultry (Spirochaetosis) — Thread like spiral organisms found 
in the blood of poultry have been shown to be transmitted by the tick, Argas 
p ersicU8 Tick fever or spirochaetosis in poultry is of wide spread occurrence m 
this country and causes enormous loss m fowls Ducks, geese, turkeys and canaries 
are, however, susceptible to this disease when infected blood is introduced into 
them Pigeons are as a rule resistant to infection The tick Argas pemm 
(Plate XXIV, Fig 19) when once infected with the spirochaete transmits the 
infection to its progeny through the medium of its eggs A fowl not only gets 
infected by the bite of an infected tick but infection can also be brought about 
by the ingestion of these ticks by the bird 

Treponema ansenna (Plate XXIV, Fig 18) (also known as Spirochada 
gclhnarum) the causal agent, is a thin cork screw like organism and is found to 
vrigglo about freely in the afTected blood It measures about 20p in length 
nd 0 C to 1 5 p in breadth Multiplication takes place by fission or breaking 
up ofa single thread like organism into two or more such organisms 

Symptoms — The onset of the disease may be so sudden and acute as to cause 
death of the affected birds mthiti twenty four hours before any symptoms have 
been exhibited In the less acute form there is dullness, ruffling of feathers, and 
diarrhoea, the stool often being of a greenish colour The comb becomes pale 
owing to amemia The temperature reaches 110°F to 1I2°F and has a ten- 
dency to drop suddenly In the chronic type that may follow the acute phase, 
paralytic Bymptoms are observed Tho wings drop and the neck is twisted 
towards one Bide The legs are also involved and the affected bird is noticed 
to crouch or he down Great emaciation usually follows a severe attack The 
spleen and liver are greatly enlarged and the blood becomes thin and dark 
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Treatment . — Arsenical preparations, viz., Soamin and Atoxyl have proved 
to be very reliable drugs in the treatment, of fowl spirochetosis. Of a 1 per cent 
solution 1-2 c.c. (or more, according to the weight of the body of the bird) is 
injected subcutaneously or intramuscularly. Two or three injections are suffi- 
cient to cleanse the circulating blood of the organisms. These drugs can also bo 
used in a prophylactic manner. 

Prevention . — This consists in ridding the fowl houses and birds of ticks. 
Dressings with petroleum or turpentine for the birds are effective in de-tieking 
them. The roosts and the nest should be burnt with a blow lamp. Kerosine 
emulsion, lime and creosote are advocated as sprays for the fowl houses. 

The above account is but a very small part of the various types of diseases 
with which the live-stock of our country usually suffer. With our increasing 
knowledge about the behaviour of the causative organism and the transmitting 
agent we are now in a position to diagnose most of the protozoal diseases at an 
early stago and treat tho malady. Still we have not reached a stage where we can 
cry ‘ halt ’ to our investigations into the various untrodden avenues of implicate 
problems which have direct bearing to tho well being of our live-stock. In order 
to improve flic general health of our domestic animals, which, it must be admit- 
ted, is far from satisfactory, it is essential that our live-stock owners even in the 
inleriormost villages of the country became thoroughly conscious of the problems 
that confront them, and established a close contact with the Disease Investiga- 
tion Officers of their respective provinces. 

It must be remembered that it is only hy well considered and properly plan- 
ned methods that remedial measures yield the desired beneficial effect. 
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explanation of plate 

Plate XXIV 

Fig 1 Babesia bigemma — Intracorpuscular parasites of cattle producing ‘ Red wa t e , 
f ov er ” Note tho paired arrangement of the pear shaped organism 
Fig 2 Boophilus australis — Vector of above 

Fig 3 Theilena mutant —Common blood parasite of cattle Note one ring and 
other rod form parasite inside the same red blood cell 
Figs 4-a 6 Theilena annuloia —Two forms of the parasite commonly met with m 
the blood of cattle suffering from acute Thoilenasis 4 a — ring form 
4 b— showing the parasite multiplying inside a large mono nuclear white 
blood corpuscle This is known as Koch's body 
Fig 6 Anaplasma marginals — A blood parasite which is not infrequently met with 
m cattle It is known to produce jaundice accompanied by fever 
Figs 6 7 Babesia c aballi and B equi — Blood parasites of equmes Babesia 
c abalh produces fever and sometimes hemoglobinuria while infection with 
B equi- 13 characterised by very high fever and jaundice In Fig 7 noto 
the ring form and the dividing form simulating Maltese cross 
Fig 8 Hj/alomma aegyptium — Suspected vector of equine species of Babesia and 
Theilena parasites of cattle 

Tig 0 Babesia cams — Blood parasite of dog — known to produce hemoglobinuria 
and jaundice Four pear shaped organisms seen within one red blood 
coll 

Fig 10 Rhipicephalus sanguineus — V ector of above 

Tig 1 1 Babesia gibsoni — ’Another blood parasite of dog — known to produce anemia 
and high fever Noto three parasites of different shapes inside the same 
red blood cell 

Fig 12 Hcmapfiyaalvs bxspmosa — V ector which has recently boon shown to transmit 
the above parasite 
Figs 13 17 Oi me piroplasms — 

Fig 13 B molasi — Largest of the piroplasms of 6heep and goat Known to produce 
hremogl ob murifl 

Fig 14 B toj — P resence of this parasite in tho blood produces fever, jaundice 
nnd progressive aruenua in acute cases 

Tig 1C B scrgenli — This is the smallest of Babesia recorded from sheep and goat 
Fig IG Theilena otiw — -This blood parasite is not infrequently mot with in sheep 
and goats of our country 

Fig 17 Anaplasma — Blood parasite resembling A margtnale of cattle No symptom 
of any disease is however indicated in sheep and goats 
Fig 18 Treponema ansenna — Causativo agent of tick fever m fowls Organisms 
are shown as spiral threads The oval nucleated structures are tho red 
blood corpuscles of the bird This organism unlike those mentioned 
above is extracellular m habit 
Fig 10 Argas persicus — Vector of above 



Agriculture 


& Live-stock in India, Vol. VIII, Part IV ] PLATE XXIV 


CATTLE.. 


HORSE.. 



Bnbffcin 

blqemina. 

I 





Am plasma 
mar^lnalc. 


OOG. 



GOAT SHEEP. 


FOWL 



© ® 


Bab«sla 


Babesia 

ovl*. 


D»b€*ta 

serq«nti. 




\ 








% 

Tr*p onema a noer ‘ n8. 



TtieiU.^ Aiuptostra. 
cvia. 

15 *7 



Arqa= pcrcicu?. 
19 




THE VALUE OE AUS PADDY STRAW AS A EODDER 


BY 

INDUBHUSAN CHATTERJEE 

AKD 

MD. ABDUL HYE 

Department of Agriculture, Bengal 


Tub A u-s paddy crop Is a highland crop sown about the middle of March to 
May and harvested about mid- June to mid-November. It is the earlier rice crop, 
the name originating from the Sanskrit word “Ashu ” meaning early or quick. Its 
normal acreage in the Presidency of Bengal is over six million (6,053,500) acres, 
the total paddy area being nearly 23 million acres, he., more than a quarter (26-42 
per cent) is under this crop. Of this area (under Aus) nearly fifteen per cent is 
in the Nadia District and ten per cent in the Mymensingb District, In most other 
districts the area is much limited, ranging from one to five per cent, whilst the 
lowest areas aro in Darjeeling (0*06 per cent), Howrah (0-15 per cent), Hooghly 
(0-32 per cent) and Chittagong Hill Tract (0-94 per cent). 

It will be obvious, however, that occupying as it does more than 26 per cent 
of the total pa del 3' aroa in the province, its place as a source of fodder is not such 
as could be looked upon with neglect. Yet popular opinion about this fodder is 
very curious and even conflicting. In some localities it is considered as a good 
fodder, in others there is an impression that it reduces the jdeld of milk. Its 
harvest period falling often during the height of monsoon no doubt offers great 
difficulties in the way of proper drying and storage. This might affect the quality 
to a great extent. 

At the same time it should be remembered that, unlike Avian paddy, this crop 
is harvested before it is dead ripe. One of the essential factors during the process 
of ripening is the transfer of nutrients from the straw to the grain. But being 
' harvested somewhat earlier, some of the nutrients are likely to be held up in the 
straw. The analysis and digestion experiment with this straw also show that it 
holds definite superiority over Aman or winter straw. In fact, its position is some- 
thing like oat straw in Creat Britain, which on account of identical reasons (of 
being harvested before it is dead ripe) is found to be a more valuable fodder than 
Wheat straw or barley straw. 
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The analysis of .Atw straw Bhows that it is much riches in protein (5 8S percent), 
oil (1 71 per cent) and lime (0 64 per cent), as compared to Aman B traw 
It is also definitely richer in other minerals such as magnesia, potash and phos 
phate One of the chief cr itenons of % feed is its protein content and in thv> respect 
it appears to be superior to other 1 mds of paddy straw so far tested in India It 
gooms to bo even better than American and European varieties 


It should bo stated hero that, although composition is a rough indication of the 
nature of feed, its real value depends on its nutritive efFoct which can only he as- 
ccrtaincd by conducting careful tests The nutrition section at the Dacca Tarn 
started uncWthe grant of Imperial Comal of Agricultural Research recently con 
duotod feeding and digestion tests with this straw and the results point to dofmte 
superiority of this fodder over that of A man 

The primary requisites for the contmuanco and \ roper functioning of life are 
that (1) there should bo reasonable supply of protein material foi body building and 
repair of waste (2) sufficient energy from food to maintain tody boat and enable 
the system *o function properly during rest, growth, work, milk production etc , 
and (3) mineral matters so vitally necessary for the frame work of the whole body 
and maintaining propor reaction of tho blood Tho presonco of vitamin is no doubt 
necessary and while this is generally deficient m dried straws, this straw is more 
111 oly to contain somo since it is harvosted at a time when it is still partially or 
slightly green 

Tho protein in digestible condition must form certain minimum proportion of 
tho total digestible nutrients This proportion under Bengal requirement is prob 
ably about 116 In the case of European animals, which are brought up under a 
much higher plane of nutrition, this proportion is much higher, being about 1 8 to 
1 12 If tho proportion is very low the animal m its struggle for life has to draw 
tho amount from the reserve of its own body with the result that it loses condi 
tiou and when it loses condition it fails to make the proper utilization of the othor 
nutritive constituents, even though they may otherwise bo quite sufficient Thus, 
m bo far as energy > aluc is concerned the difference between Aman straw and A ua 
s*raw is pnoticallv negligible yet because i«s straw contains on one side more 
protein {both m total and digestible form) and on the other better supply of lime 
and phosphorus, it helps in the process of digestion and thus throws out a larger 
amount of net energy and total digestible nutrients weight for weight, thereby 
offering a definite advantage over Aman straw This can be best illustrated in the 
following table where the results have been computed per hundred lbs of dry 
straw both for Aman and Aus and at the same tune it has been also shown how 
in the case of Aman a small supplement of concentrate (as cake) makes for 
better economy 
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Perils 

Dry 

matter 

Digestible 
| protein 

1 

Total 

diRCi-tiUe 

nutrients 

Energy os 
start'll 
rnuhalent 

Nutritive 

rath 

When Aman is 100 

T. T). X. 

s. E. 

j 

Amm straw when glrnt alone . j 

100-0 

i 

—0 17 

37-03 

21*30G 

f 

100-0 


i 

^Ctrr straw when pi vert alone . : 

100-0 

+ 1-77 

13-02 

2S-7C1 

1:23 

110-11 ' 

117-892 

A man straw when Riven with 
Cafce. 

I 100-0 

1 

i 0-387 

11-11 

20 -Ho 

1 : 113 

i 

; 

110*00 

1 

120-090 


These results show two striking facts — one that when fed singly Aus straw 
provides about sixteen per cent more total digestible nutrients and about equal 
quantity more energy than Aman straw under the same condition and that this is 
chiefly due to a better availability of protein and mineral nutrients than in Aman 
straw; secondly, a small addition of concentrate (us in the ease of Aman straw) 
contributes more towards real economy by throwing open much larger amount of 
total digestible nut rients and energy supply. 

At this stage another highly important factor has to be stated. Aits straw, 
although definitely richer in digestible protein and mineral than Aman straw, 
does not still contain as much as is necessary for proper maintenance. So a small 
dose of concentrate helps in various ways. Its protein content being higher, a 
smaller dose of concentrate will be enough to give an approximately equivalent 
result which in the case of Aman paddy will require more. In other words, Aits 
straw is economical in two or three ways — one because it is initially richer than 
Aman straw in protein and minerals and, secondly, because of this initial advantage 
it requires as a supplement only a very small quantity of concentrate, and thirdly, 
the small supplement of cake is followed by an increased consumption so that the 
mineral side is largely satisfied. 

It should not be forgotten that A vs ar.d Aman straws are only roughages and it 
is rarely the case that, a roughage by itself is a complete and well-balanced feed. 
A small dose of concentrate is always a necessity and is to the ultimate advantage. 

This can ho best judged from the following experiments with Aus straw. 
Here nine animals were divided into three lots; (1) one lot was given only 
Aus straw, (2) the second lot was given a supplement of half lb. of linseed 
cake with straw and the (3) third lot -J lb. of cake plus straw. The straw was given 
ad lid., i.c., as much as they could eat. All the animals were given requisite amounts 

E 
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of salt and w ater There daily live-weights were recorded The experiment lasted 
for forty one day* Unfortunately the supply of straw was not sufficient to 
continue the feeding longer To ascertain the amounts digested, the collection of 
feed faeces urine etc , was conducted for ten consecutive nights and days and 
the average per day was worked out from the figures 

As live weight is one of the main indications of the nutritive effect of a feed 
it is shown as follows — 


Table II 


Group 

Period 

of 

feeding 

Average live weight 

Animal 

No 

At 

start 

At 

end 

Loss or 
gain m 
live weight 






Lb 

.A us straw only 


D, 

487 0 

488 2 

+0 3 


41 days 

D, 

633 4 

625 2 

— 28 2 



D t 

481 9 

451) G 

—22 3 

Aua straw and } lb cake 

41 days 

D f 

617 6 

527 6 

+ 10 3 



D, 

440 6 

451 0 

+ 10 5 



D, 

691 3 

699 2 

+7 9 

Alta straw and J lb cake 

41 days 

D« 

629 0 

647 C 

+ 18 C 



D s 

468 6 

480 0 

+ 11 6 



I), 

650 4 

652 0 

+ 1 6 


It will be noted from this that during the course of forty one days, two out of 
three animals under "A us straw only ’ lost about two stones in tlieir live- weights 
‘irtib tAVne an rmaV.Y> 1 ■rawa-mei tAsAwnwty Trrft ys tux/ih, Wssiy 4m \x> Vettav 
individual efficiency of this animal but a longer period of feeding might possibly 
have reflected m a loss of its live w eight also The addition of half a lb of hn«eed 
definitely contributed towards an increase of their live weights With £ lb cake, 
two animals have shown greater increase, but one, viz D t , has remained 
almost stationary This again might be due partly to lower individual efficiency of 
this animal as opposed to higher efficiency noted in the case of Dj and partly to its 
heavier weight Evidently this animal (D e ) probably needed a still larger dose 
of cake The results generally are however convincing and show how a small 
supnlement of cake is indispensable for proper utilisation of roughage. 
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In fact, its benefit is reflected in better consumption, i.e., better appetite, 
larger availability of total digestible nutrients and in greater thriftiness. This will 
be illustrated from the average values as shown under the following table. 


Table III 

Nutrients per day from straw computed per 1, 000-lb. live-weight 



Consumption from straw J 

.. i 

When straw is 100 

Dry matter 

1 

Total 

digestible 

nutrients 

Dry matter 

Total 

digestible 

nutrients 


Grm. 

Lb. 

i 

! 

Grm. 

Lb. 

Aits straw only 

Ails straw and \ lb. cake 

Aus straw and | lb. cake 

12-184 

15-315 

15-601 

5- 259 

6- 543 
6-148 

100-00 

125-655 

128-003 

100-00 

124-534 

117-016 


For a proper comparison all the values here have been converted on the basis 
of 1000-lb. live-weights. It will be seen that the addition of cake has increased 
the appetite, (i.e., consumption) to 25-66 per cent with I lb. cake and 28-00 per 
cent with J lb. cake. The total digestible nutrients also exhibit still increasing 
percentages. The somewhat low average of £ lb. is due to low individual effici- 
ency of an animal D 6 . 

It is necessary to add here that under the condition of feeding in Bengal not 
only is there a deficiency in protein supply but there is an equally poorer supply 
of mineral . In the case of rice straw feeds the lime supply mainly comes from the 
share of straw, but experiments at Dacca have shown that the lime from straw is 
not as readily assimilable as probably from other feeds, and on this account a 
comparatively larger quantity (about twenty-four grms. per 500-lb. live-weight) 
is required. The supply of phosphorus from straw is also very low and this can be 
supplemented by cake which will also make up the protein deficiency. It has been 
found that the addition of about half a lb. linseed cake has supplied the protein 
and phosphorus needs on one side and by increasing the consumption of straw 
has helped in a positive lime balance. 

It should be the aim of every intelligent cattle owner that not only does his 
animal receive requisite supply but that under the existing shortage of supply every 
possible attempt should be made of the most economic utilization of the limb ed 
resources that the country is able to provide at present. 

E 2 
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In this investigation the behaviour of Am straw on milt v,.l i , s 
included as the supply of straw was ranch limited Its general . V°“ d ” 0t 
constituents is definitely more ,ts favour than with 10 «»' 

trial ,t would be advisable that while feeding m“ ^ oireThe h h ' 
carefully watched The most deeding fac,m“ppcars to he ‘ f a ™” Bh °"' d k 

The mvestigation on Aus straw so far shows that 
(I) Weight for weight it is a better fodder than Anan straw 

” 1 — trrr^rrat and he ” Mrc< — - 

<3) Xi7,:Z: h Z “ ■' 8 " 8htly er “" “ d te be better 

(4) It occeupies more than one fourth of total naddv , 



t>t?T7T tminary note on the behaviour oe rice 
preliminary^ ^ braN) as a cattle peed 

BY 

M. CARBERY 

AND 

INDUBHUSAN CHATTER JEE 
Department of Agriculture, Bengal 

TfIF ostimated outturn of different kinds of paddy in Bengal is about 2S0 
over ton t o„, n , 

constitutes rice ton end how mucl i mo ^ohsb. - J - . ^ & yiol(l 

out a comprobonsive investigation in U . b. A. anu no io 

of products and by-product, per bag ot MS lbs. paddy was » «*»' ■ 

TabtsD I 


Variety 


Per 1C2 lb. 


Hulls 

Bran 

Polish 

Hulls 

29 

34 

29 

14 

15 

13 

5 

5 

4 

17-90 

20-99 

17-90 


Per cent* 


Bran 


Polish 


It wmuouuieiuiw. , . „„ assume »-o per cenu iw 

ten to twelve per cent of paddy. On a aim ar . f j manufacture 

bran and three per cent a, polish U,e by-prodnto avadaldc from ^ - 

in Bengal would work out at 23- 8 million miUion m aunds. In 

rico polish, giving a cattle food to the tune o . such a large 

a country so poorly supplied with eoncontra es fo. eat P, tbc^ 

amount of an important by-product canno >o through milling 

At present a very largo proportion of ncom Benga ^ consists of the 

process by which the bran is largely or 

seed coat, the embryo and the greater par o ^ ^ hiological value 

The proteins of rice and rice bran aro crec . of bran protein 

amongst cereals. Mitchell and ViUogas [1923] g noj__ 

■ - ** I -rf -1c C«tirnC 


♦Calculated from Trap’s figures. 

( 367 ) 



3G8 


AGBICULTUR* AND LIVESTOCK IN INDIA 


a? sixty eight U vynatd. Fronds and Ckcm [1923] have demonstrated n euppfo 
raentary relation betwoen tho proteins of com and nco bran Boas Kxen [1921 
35] states tliat Osborne and Mendel considered that nee bran and barley supports 
growth lwtter than did oats and maizo According to West and Cruz [1033] nco 
bran is considered an excellent cattle food, being more nutritious than hydraulic 
copra cake w heat bran, gram and straight grade flour They further state that it 
has boon estimated that thirty grins nco bran provide sufficient vitamin B to 
those susceptible to beriberi 

According to various investigators — Suzuki, Yoshimura and Fugi [lOO'l], 
Osborne and Ins oo workers [1916] Jones and his co workers [1927] — tho proteins 
of nco and rieo bran include all important amino acids covering tho requirements 
of maintenance and growth 

Rico bran is also very nch in oil (about twonty por cent in tho samples used m 
tho experiment under referenco) Wmton and Wrnton [1933] m their work "Tho 
Structure and Composition of Foods " have cited from various authors tho differ 
cat kinds of oil present ui rice bran and it would appoxr from tho same that the oil 
mainly consists of palmitic (eightoen to twenty per cent), oleic (forty ono to fort) 
Boion per cent), Imobc acids (thirty to thirty seven por cont) and a fraction of 
other acids It has been shown by Burr [1930] that hnolic acid and possibly other 
fatty acids aro essontial constituents of tho diot and that the absence of such fatty 
acids leads to kidney degeneration, failure of reproduction and other disturbances 

Taking all those facts into consideration nee bran would appear to bo a feed of 
groat promise especially in regard to organic nutrients Its mineral composition 
bow over is of very interesting nature It is unusually rich in phosphorus 
(ovor six pci cent P,0 S in the sample used) Its magnesia content also is much 
greater (2 6 per cont) than many feeds but it is very poor in lime (only 0 2 per 
cent) Its lime phosphorus ratio (CaO P t 0,) is about 1 32, and in this resff'Ct it is 
highly unbalanced Besides, the phosphorus in iti3 probably not in an assimilable 
form As will also appear fiom tho results of experiment described below, those 
two are probably the mam factors in tho way of its unsatisfactory assimilation 

In Bengal, tho stuff is w idoly available and is sold at a cheap rate The culti 
\ alors and c irtmen feed it to their animals Mr Gossip, Li\o stock Export, Bengal, 
stated thnt at Torozepur bo had fed some tbroo to throe and a half seers por animal 
but tho foedrng was attended with severe loss of condition, oven resulting in tho 
death of three animals 

The preliminary experiment conducted in Bengal has also given indication of 
unsatisfactory effects by its feeding Nine couhiry bullocks were fed with Aman 
rice straw adltb, and with it ticoLura was fed ata cortain proportion of live weight 
\ ary mg from 1250 grms to 2000 grms. per 1000 lbs The feeding Ia«ted for 
about eighteen weeks commencing from the 15th January 1934 and terminating 
on the 20th May 1931 
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Thoro aro two aspects from which tho efficiency of the feed can bo judged 
from external appearance One is appetite as will ho indicated from the rate" of 
consumption and tho other is loss or gain in live-weights. It may briefly be 'stated 
that except for the first two weeks tho consumption of straw fell markedly 
This ranged from twenty per cent to over fifty per cent on the basis of the 
consumption of tho first and last weeks as can bo judged from the followin''. 


Tajcle 31 


i 

Kura fed per 1000 lbs. live- | 

weight i Animal 

' No. 

grim. 

1 

i 

• Kura fed 

1 grins. 

! 

! Percentage fall 
i in straw 

• consumption 
! 1st and last 
| week 

per cent i 

Loss or gain 
in live-weight 
1st and Inst 
week 

1250 . 

. - j D t 

075 

23-21 | 

— 0-2 



050 

30-00 ! 

» 

— 9*0 

1500 . 

. j I), 

800 

23-SG { 

-f3-l 



880 

32-51 t 

— 37-0 


D„ 

02-1 

32-55 ! 

1 

— 19-2 

1750 . 

. 1 P 3 

1,000 

20-90 < 

+ 2-0 


! D ’ 

000 

52-10 ; 

— 18-8 

2000 . 

. . - IX 

1,180 

10-02 ! 

4-3-1 


»« 

i 

1.20S 

20-02 

1 

— 12-4 


It will bo seen that the fall in the consumption of straw or the fluctuations in 
live-weight are hardly related cither to ouch other or to tho rate of leura fed under 
the four divisions. It shows that there was generally a marked disinclination for 
straw consumption and that tho loss of weight was also equally marked in six out 
of nine animals while tho nominal gain of tho remaining three was at most of a 
stationary nature. 

Tho causo of it might bo associated with a deficiency or imbalanco in energy 
supply, protein or mineral matter, either singly or in combination. 

With respect to energy supply somo deficiency was bound up with, fall in the 
consumption of straw, but as tho sharo of hunt was generally consumed in lidl 
the actual deficiency was not very largo. In fact, the total digestible nutrients 
and starch equivalents compare fairly well with the results of more balancod 
feeds as can bo judged from Tabio III. . 




Tabu- III 
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Thoro was thm no serious deficiency in energy supply. 

T Tn the ease of proloin also the supply at any rate did not scorn lo be low , tbo 
„ nositivo in tbo caso of sovon out of nmo animals. But 

" 5 K lo tbroo-fourtbs of Iho amount ingested passed as undigested 
about two ttur Natwa u y tbo abate of digestible nitrogen falling lo 

W t- grm,) and Ibis was reflected in tbo 
iho lot ot » a 1 • 04 4 0 1 • 34 If rico protein liad a hotter 

r vltot” is «on ftl llm mills of varies worker. ll,o™ was no reason 
biologic. should bo poor. Tho disturbed condition in llio animal cannot 

■fy ” IX any Meioncy in onorgy supply or unsui.abiliiy 

tlioroforo 1.0 oM’l.ime 1 ,,„ uW lmv „ Pad some justification if llio mineral 

of rico proloin. Snell an p -mans tlml in this rospoclrico bran possesses 

sitlo tad been bettor balance!. B«t .1 ■«"'» ’»! ™< “ ™ t , ‘ted that 

certain ebnrncloristic, quite Mm*. filing in a wide 

" i s 2 , xx ui 'r TiisX «•«*■* *» «■» « « - * 

judged from Table IV . 


P 



Tabu IV 

Intale of nutrients computed on 500 lb Uve Wmght 
(Svmbols (-5 ) indicate whothor tho balance wa« positn 0 or negative) 
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In this table the major facts are epitomised' and the total intakes of different 
nutrients are set up with their positive or negative symbols indicating the results 
of balances. The results are also computed on the basis of 500-lb. live-weight 
to facilitate a better comparison. 

It will be noted from this : — 

(1) that lime supply was low (fourteen to eighteen grms.) and eight out of 

nine liavo recorded a negative balance, 

(2) that phosphate ingestion has been very high (thirty-nine to fifty-nine 

grms.) but in spite of such heavy ingestion three out of nine have 

recorded a negative balance, 

(3) that CaO :P 2 0 C ratio has varied from 1 : 2 to 1 : 4 and CaO : K„0 ratio 

has boon about 1 : 4, 

(4) that like limo the chlorine balances have also been largely nogal ivo. The 

amount is slightly below tho requirement, 

(5) that magnesia ingestion also has boon much higher (about H to double) 

as compared to tho other combinations so far tested at Dacca 

(except Guinea grass) and 

(6) that digested share of nitrogen was low. 

It has been already stated under “ The Limo and Phosphorus Requirement of 
Bengal Cattle” that under tho condition of rice straw feeding positive balance could 
not bo attained until tho ingestion was about twenty-four grms. CaO per 500-lb. 
live-weight. Hero tho amount was less by about a quarter. This factor by itself 
would thus react on tho normal metabolism. 

Tho largo ingestion of phosphorus might suggest as being another contributory 
cause. But it has been found by workers like Cox and Imboden [1936] that excess 
of phosphorus was hotter tolerated than excess of lime. It has been stated under 
“ Tho Lime and Phosphorus Requirement of Bengal Cattle ” that tho Bengal expe- 
riments show that the P 2 0 5 requirement of Bengal cattle is about ten grms. But in 
tho case of feeding with rico hum positive balance could not be attained until the 
ingestion was about 43 grms. P 2 0 E . Another striking feature was that in the three 
-instances of negativo balance, aside from the amount excreted through uri ne, more 
P 2 0 5 was voided through faeces above than was provided in the feed. 

Tho cause of poor utilization of P 2 0 5 from rice bran is in all probability asso- 
ciated with tho fact that the phosphorus compound in it is chiefly in the form of 
phytin which is not readily assimilable. Rather [1918] determined tho nature of 
phosphorus compounds in rice products and found that out of total phosphorus 
eighty-seven per cent existed as inositc pent a phosphoric acid and nineteen per cent 
in inorganic combination in rico bran, while in rice polish the percentages were 
ninety-three per cent and ten per cent respectively. It will be seen that the in- 
organic portion is very low and it is the paucity of this which is probably mainly 
responsible for low assimilation. These aspects have been dealt with in greater 

F 2 
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detail by Caxbery, Chatterjee and TaHpatra [1937] in their studies on mineral a$si 
dilations Possibly, in the feeding experiments under review the inorganic portion 
reached the level of requirement at about the stage of 43 gnus mgc-tion of 
(Table IV) At the samo time it shows the very large proportion, of phosphonis 
which is practically being wasted, and this point is deserving of close attention 
Bevertuig again to the behaviour of rice Ivra it may le stated that, apart from 
its rather peculiar complex of mineral combination, there are evidences suggesting 
that cereal diets appear to have deleterious effect on calcification Holst [192j] 
reported a Ticket produemg factor from oats which could be extracted with 0 5 per 
cent hydrochloric acid and Mirvish [1929, 1930] reported that when a dilute 
hydrochlono aud extract of oats was injected into annuals jt producod a marked 
fait in the blood cal mm Low and StoenhocI, [1936] found that the inorganic P 
content of the variously treated samples of iraizo lore a direct relation to the 
anti racljtic effectiveness of tho ration and an invciso relation to the phytin 
contend, and that the hydrolysis ofphytm ty lydrochlcno aoid improved it to 
the oxtent of hydrolysis 

It is just possible that in the present experiment all these factors combined to 
gether to bring in a condition of physiological disturbance which was reflected in a 
low nitrogen assimilation, tho negative chlorine balance and so forth The loss of 
appetite as indicated from the decreased consumption of roughage was another 
manifestation of same 

Wo are thus faced with a problem of great economic and academic interest. 
On one side there is a largo supply of a cheap and easily available cattle food which 
has apparently all the elements of nutrition, on the other side tho feeding is followed 
by conditions which suggest the possibility of a complex combination It offers 
an interesting field for «tudy 
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GENETIC IMPROVEMENT OE WHEAT IN BOMBAY 

1 BANSIPALLI— 803 


B S KADAM 

Crop Botanist to the Government oj Bombay 

AND 

It K KUEKARNI* 

Superintendent, Cereal Breeding Station , Ntphad 
Introduction 

Wheat is one of tho important staple crops in the pro's mce of Bombay 
It occupied nearly 17,50000 acres m 1034 35 Of this acreage the Deccan c] urns 
nearly GO per cent, Rnrmtak 30 per cent and the remaining area is mostly eon 
tent rated in the Bhal tract of Gujarat (Fig 1) 

Over ninety per cent of tho crop is grown dry, 1 1 , m the rail season Tho 
crop is soon from October to November and harvested from February to March 
Tho most extt nsivcly grow n a a rictus belong to the species, Tntieum durum Dcsf 
In the Deccan the locil wheat is known as Bansi ox Pivala 

The genetic improvement of wheat has been m progress einee 1018 The 
results of some improved strum have been published in Bulletin 1GG of the Be 
parlmcut, Nazareth [19313 

Tho present paper summarizes tho behaviour of a new strain, Bvnsipalh 808 
History of the strain 

Bansipalh S08 is a synthetic strain, having been evolved from a cross between 
Bansi 108 and Kala Kliapli 508 The former is a purclme selection freni the 
local Bansi wheat It was ori 0 inally selected in 15)19 by Chibbcr, wlio was the 
then Plant Breeding Expert to the Government of Bombay, Elude [1920 21] 
Compared to local, Bansi 1G8 is an early wheat, and has attractive yellow grams 
and lustre The plant has smooth brown glumes and awns It is now a stand- 
ard strain in West Khandesh The other parent, Kala Khapli 568 is derived 
from a natural cross The ordinal plant was found by Clubber jn a crop of 
ordinary Khapli and attracted attention due to its black aw ns The plant 

•Decort&x! 

{ 37G ) 
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Distribution of wheat acreage in Bombay 

proved heterozygous for a number of characters and ultimately a strain, believed 
then to be resistant to black stem rust, was isolated by Bhide and named Kala- 
Kkapli-568. It has been proved that besides Khapli, the other parent of Kala- 
Kkapli-568 must have been Baxi [Kadarn. 1936,2]. 
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With a view to producing rust resistant varieties Bhide crossed the two 
varieties ui 1923 24 Until the year 1929 30 the hybnd material was being pun 
fied Ultimately four selections were secured for final trials on the experimental 
plots and in the districts These were named 806 807, 808 and 809, [Kadam 1909. 
30] These strains and some pure Bansi selections were compared in the vanous 
major zones of the province until 1935 Out of these, Bansipalli 808 emerged as 
the most successful wheat 

Botanical and agronomic characters 
Bansipalh 808 is an early maturing variety It flowers from sixty to sixty 
five days after sowing and ripens in ninety^ to ninety five days The plant of 
Bansipalli 80S is short in stature and is conspicuous in the field due to its broad 
leaves It has glabrous white glumes and white awns The gram is large, light 
yellow and lustrous It is characterized by abruptly pointed ends (Plate XXV) 
Bansipalli 808 was closely studied during the years 1933 34 35 The data 
on various characters are summarized, along with the local, m Table I 
Table I 


Botanical and Agronomic characters of local Bansi and Bansipalli 808 






Local 


ea: 

i 

M> 

Chars Un 

Year 







w 

Moje 

Mean 

Ranse 

Mode 

Mean 

1 


1033 34 

64 -79 

75 

72 6 i 41* 

54-77 

69 

60 S± 69 


to headlOR. 1 

1931 35 

65-76 

71 

70 7i 22 

56—73 

63 

61 01 33 



1335 3(5 

69—82 

75 

76 Oi 41 

60-73 

03 

65 1± 42 

3 

Tillers per plant 

1933 34 

1-7 

3 

3 £C± 15 

1—10 

4 

♦ 18 i 31 



1931 35 

1-14 

6 

6 04i 24 

1—15 

1 7 

6 40± 32 



1335 36 

1-36 

10 

8 40± 77 

1-24 

10 

9 (Mi 73 

3 ' 

length of nviln 
split In ties 

las* 34 

4 1—10 0 

8 0 

7 4± 11 

5 1—10 0 

7 0 

7 *i 13 

" 6± OD 


1931 35 


9 0 

8 fl± 03 

4 5—10 5 




193jo6 1 

5 1— U 0 

9 O 

8 6i 17 

3 1—10 O 

9 O 

8 64 14 

4 

‘fylkelclr on tl o 
wain spite 

1933 34 

10—17 

15 

13 9± 18 

8-15 

13 

II 7± 19 


1934 35 

10— *1 

19 

17 «i 17 

9— IS 

13 

1 13 Si 14 



1035 36 

8—19 

16 

14 7± 40 

7—18 

14 

13 f>i 23 

6 


1933 34 

0 45—0 j9 

0 53 

0 53±0 003 

0 48—0 74 

0 6- 

0 60+0 005 








>0 58±0 004 



1934 35 

O 43-0 64 

O 50 

0 49 -t0 003 

0 40—0 67 

O 63 



1935 36 

0 42— O 65 

0 53 

0 56 ± 0 007 

0 48—0 68 

0 59 

jo e»i0 ooj 


Grains person 

1933 34 

19—30 

2® 

23 4 i 28 

17—28 

22 

22 2± 33 



1034 35 

IS— 27 

21 

22 5i 77 

18—30 

22 

! 23 44 25 



1935-36 

17—28 

81 ®2 

22 74 41 

13 — 30 

19*20 









| 20 t± 85 


SUtainni errors 
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Local 


* 

808 


No. 

Characters 

Year 


— 

_ __ 






Rango 

Motlo 

Moan 

Range 

Mode 

Mean 

7 

X.cnsth or grain 
in nun 1 *. 

1033-31 

0-7 — 8-4 

7-S 

7-8±-03 

7-3— 0-0 

8-1 

8*2^ *04 



1034-35 

7-1— 8-0 

8-1 

7-0±-03 

7-4— S-0 

8-4 

8-2+ -03 



1035-30 

7-2— S-0 

7-7. C 
S-0 

8-0±-71 

8-1— 9-5 

8-G 

8*8± *54 

S 

Jircadth of grain 

1033-34 * 

2-0— 3-7 

3-1 

3-0± -03 

2-0 — 3-4 

3-1 

2-0±-03 


In nuns. 


2-4— 3-0 


I 





1034-35 

3*4 

i 


2-1— 3-0 

3-1 

2-9±-03 



1035-30 

2-3— 3-7 

3-1 | 

3-24.-41 

2-0— 3-4 

3-1 

3-2±-09 

0 

YloM of grain per 

1033-34 

2-5— 10-0 

2-5 & 

4-2-f- *01 

2-5-15-0 

2-5 

5-6±-47 


plant In grins, j 

I 

2-5— 32-5 






1931-35 j 

7-5 j 

0-7i-37 

2-5—32-5 

5-0 

10-4± -62 



1035-30 

2-5—37-5 


12-0il-10 

2-5—47-5 

15-0 

14-5±l-4 

10 

Weight or iooo 

1030-37 ! 

30-0—40-0 


39-2±0-30 

45-4—43-4 


40-9±0-3 


grains in firms. 







11 

Uushci weight in 

1030-37 

GO-32 — 07-73 

... 

!07-17±0-178 

05-75—07-73 


G0-0±0-10 


lbs.* 




1 




It will be seen from the above table that the improved strain is earlier to 
local by ten to fifteen days. In tillering and yield it is slightly better than the 
local variety. The grain of Bansipalli-808 is larger and much heavier than that 
of the local, although it is not as broad as that of the latter. The local variety 
has slightly more number of spikelets and has a denser panicle than the synthetic 
wheat. 

It is interesting to note that although the grain of Bansipalli-808 is longer 
and heavier than the local Bansi, the bushel weight is lower than the local. This 
is due to the shape of the grain of the improved wheat. The grains of the new 
wheat are long and consequently they do not fill up the measure so compactly as 
those of the local, which has short plump grains. Asa result there are fewer 
grains of Bansipalli-808 in a half-pint measure than that of the local.* 

Experiments on the farm 

During the years 1931-32 to 1934-35 Bansipalli-808 was compared in random 
replications along with a number of other improved strains and with, the local 
Bansi at the Cereal Breeding Station, Niphad. 

In the year 1931-32 Bansipalli-808 was replicated six times on one guntha 
plots with Bansipalli strains 806, 807, 809, 907, Pusa-4 and local Bansi. The 
experiment indicated significant strain differences. The Bansipalli strain 809 
and the local proved significantly superior to the general mean. The strain 907 
and Pusa-4 were significantly lower in yield, while Bansipalli-808 was slightly 
below the genera] mean. [Kadam, 19 31-32], 

* Bushel weight was determined from a half -pint measure, 

G 
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In the year 1932 33 vvious improved strains were compared in, Latin square 
on one gunlha plots These were the Bansi strains, 103 162, 16S and 224, the 
Bansipalii strains 803 and 809 Pusa 4 and the local Bansi Due to abundant 
moisture the crop was excellent and the yields were very high None of the 
strains however proved significantly superior to the general mean of the expert 
mcnt Bansipalii 808 however, gave better yield than the local, which was 
one of the low yielders [Kadam, 1932 33] 

The same set of strains as in the previous year was compared m a Latin 
square in 1933 34 The crop of the season was poor, due to a number of factors 
The exp-nment showed significant yield differences The Bansipalii strain 
808 and 809 and Pusa 4 being significantly inferior, m the order stated, to the 
general mean, [Kadam, 1933 34] 

Out of the three years only once Bansipalii 808 gave better yield than tho 
local Considering the average yields the local exceeded Bansipalii 808 bj 
seventy five and eighty nine lbs per acre in 1931 32 and 1933 34 respectively, 
while the latter gave more jield bj 45 lbs over the former m 1932 33 The 
general averages for the three years of local and Bansipalii 808 were 733 lbs 
and 693 lbs respectively the former out yielding by 40 lbs only 


District trials 

.Although Bansipalii SOS was not better in yield to local when compared 
on tho firm its earlincss and better grain characters made it desirable to under 
take trials in the districts Trom 1931 32 to 1935 36 Bansipalii 808 was com 
pared with tho local wheat in the Nasih district of the North Central division 
and at various places in the Southern division The comparisons in these divi 
sions aro now discontinued and the strain is now a standard in both the tracts 
Since 1935 36 yield trials of Bansi 168 Bansipalii 808 and Bansipalii 809 ha\o 
been recommenced m Ahmednagar district Trials previous to 1935 36 
season were taken but reliable results could not be obtained due to frequent 
changes in the personnel of the Agricultural Overseer Nagar The two years’ 
trials m 1935 36 and 1936 37, have, however, unquestionably demonstrated 
tho superiority of Bansipallt 80S over the local wheat and the companion strain 
The district results for each tract are given below separately 

Trials in the N asiL district — During the five years 1931 35, Bansipalii 808 
was compared twenty nine times with the local Bansi wheat m various talukas 
of tho Nasik district [Kadam 1931 35] Tho results are summarized taluka by 
taluha in Table II 
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Village trials of Bansijwlli-SOS conducted in the district of Nasil: during the years 

1031-32 to 1935-36* 


i 

l 

{ 


1 > 

1 * 

1 

! ■ 


Yield per acre in lbs. 

Increase 
or decrease 

t 

Serial i 
No. j 

! 

j 

Place 

1 Taluka ; 

i \ 

t 

i j 

I i 

Year 

Bansipnlli- 

808 

Local 

over local 
in per cent 

1 

Vadgnon . 

j ! 

1931-32 

800 

500 

42-80 

2 

Lonarwadi 

. i Do. . j 

1932-33 

550 

No 

comparison 

19 -0G 

3 

Ditto 

. j Do. . 

1932-33 

50G 

425 

4 

Ivhopdi 

. ! Do. . j 

1932-33 

400 

300 

11-11 

5 

Dharangaon 

. ' Do. . 

1933-34 

595 

520 

14-42 

G 

Pangari 

. ’ Do. 

1934-35 

700 

G80 

2-94 

7 

Ditto 

Do. 

1934-35 

GOO 

G20 

—3-23 

8 

Marital 

Do. 

1934-35 

800 

7G0 

6-20 

9 

Khopdi 

Do. . 

1935-3G 

GOO 

580 

3-45 

10 

Kirsavli . 

Do. 

1935-3G 

! GOO 

4G0 

8-69 

11 

Khadavli . 

Do. 

1 935-30 

450 

400 

12-50 


Averages 

, 1 

• • 

591 • 00 

530-50 

10-10 

12 

Ambovani 

. | Dindori 

1931-32 

900 

480 

100-00 

13 

Ditto 

. ! Do. 

1932-33 

500 

5G0 

Equal 

.14 

Ditto 

. | Do. 

1932-33 

540 

G12 

— 11-7G 

15 

Khcdgnon 

, ; Do. 

1935-30 

320 

: -- r 

320 

Equal 


Averages 


. . 

; 595-00 

493-00 

20-69 

16 

Pimpalgaon 

. i Niphad . 

1931-32 

1 720 

4S0 

50-00 

17 

Ditto 

, ! Do. 

1932-33 

: 720 

880 

—18-18 

18 

Ditto 

. > Do. 

1932-33 

i 420 

44S 

— G-25 

19 

Vinchur . 

. | Do. 

1933-34 

i G40 

500 

14-28 

20 

Pimpalgaon 

. ' Do. 

1933-34 

! 5G0 

GOO 

— G-G0 

21 

Pavlas 

. ' Do. 

1933-34 

j G80 

07 2 

1-20 

22 

Bharwas . 

. 1 Do. 

1934-35 

, 500 

5G0 

Equal 

23 

Chanduri . 

. | Do. 

1935-30 

t 492 

484 

1-05 

24 

Shervado . 

. i Do. 

1935-30 

j 2G4 

2G4 

Equal 


Averages 

< 

. . 

i 502-00 

550-00 

2-18 

25 

Nasik 

. 1 Nosik 

1934-35 

1 480 

400 

20-00 

20 

Gangapur 

. | Do. 

1935-3G 

; 444 

428 

3-74 


Averages 

. * 

.. 

j 402-00 

414-00 

11-69 

27 

Ivavithkhedo 

. i Nandgaon 

1934-35 

240 

240 

Equal 

. 28 

Bolt ban . 

. i Do. 

3934-35 

76G 

711 

0-33 

29 

Ditto 

. ' Do. 

1934-35 

300 

242 

24-00 

30 

Rohilo 

. ; Do. 

1934-35 

319 

272 

18-00 


Averages 

• * i , 

• . 

404-00 

300 • 00 

10-38 


General averages i 

| 


| 523-00 

i 

472-00 

10-80 

* 

Tho -writers are indebted to Mr. C. S. Patel, 

formerly Deputy Director, for under- 

taking trials and to Air. K. V. Joshi for continuing the same in the N orth-Central envision. 

They also greatly appreciate the willing help rendered by the district oiticers. 

G 2 
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Tt will lie wen from the above table that out of twentr-nme eompariwns 
B-iiwipalli 808 »how* higher vieMs nmcttxn times is equal to loci! m fire caw* 
and gives lower v iclds in fiv e cases onlv The general n\ enge increase of Ban.u 
path 808 over the local per acre is nearlj 11 per cent 

Trials in the Southern division — Tho two Bansipalh strains, 808 and 800 
and Bansi 103 were given trials for a number of v ears m the Southern division 
Of the*e, Ban«i 103, although higher jitldiug thin the local, proved unsuitable 
dm to its lato roaturit j Bansipalh 809 was not ns good ns the sister strain 808, 
[Kadara, 1931 35] The results of Bansipalh 808 and of the local onlj are, 
tin refore, shown m Tablo 111 

Tabu- III 


Village trials of Battsipalli SOS conducted tn the districts of Dharimr^ Jhjajur and 
II el gaum during the years 1931 32 to 1935 36* 





| District 


lield 

in 

per acre 
lbs 

Increase 
or dixrefl.se 

Serial 

No 

riaco 

Taluka 

1 

Year . 

1 

m 

Local 

in 

per cent 

I 

D h ar war 
Farm 

Dharwnr 

Dharwar 

1031 32 

1 104 

11 50 

Badly 

rusted 

2 

Aignh 

Athnm 

Belgaum , 

1032 33 

70S j 

4S0 00 i 

co oo 

3 

llonganhnlli 

Byapur 

Byapur 

1032 33 

| 480 

473 00 ' 

I 50 

4 

Sirur 

Ungalkot 

1 Byapur 

1034 35 

1 148 i 

140 00 ; 

C 71 

r, 

Galg vh 

Bdgi (Pcta) 

' Byipur 

1034 35 

1 320 

280 00 

14 29 

0 1 

Sliedba! 

Atlmni 

BeJgaum 

1035 30 

102 

144 00 | 

33 33 

7 

Musuguppi 

l Gokak 

Belgaum 

1035 3G 

148 

110 00 

24 37 

8 

Ulbgeri 

Saundatti 

Belgaum . 

1035 30 

234 

223 00 

4 93 

0 

Innmliongil 

Saundatti 

Belgaum 

1035 30 

2C0 

200 00 

| 30 00 

10 

Murgod 

Saundatti 

Belgaum 

1035 36 

612 

483 00 

4 01 

11 

Huso pur 

Nninlgund 

DJiarwar 

1035 30 

570 

250 00 

125 00 

12 1 

Bynjmr 1 

Byapur 

Byapur 

1035 30 

453 

30 1 00 

49 01 

! 

1 

Averages j 

i 

1 



372 

282 00 

31 00 


* Thanks are due to lino Bahadur S 8 Saliraath Deputy Director, for under fating 
t rials in tho Southern div ision and to lus district officers for supers isnng the field exjicn 
Hunts 


Tlio trials in 1931 32 and in 1933 3-t were vitiated bj a heavy rust attach 
The grim in tho former jtar was so shrivelled that it was unfit for human U'c 
The jichls fir 1933 31 are not available 

It will lie seen that in all casts tho improved strain has given more jjeld 
thin tin local vanetv The jncrcaws in outturn range from 1 5 per cent to 
as much as 125 per cent The average increase m j it Id of Ikm-ujuUi 80S is nearlj 
32 per cent 
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Trials in the, Ahmednagar district.— Bansi-168, Bansipalli-808 and Bami- 
palli-809 were compared with the local Sudhe wheat during the years, 1935.30 
and 1936-37. In the former season comparisons were made only at four places 
As the improved strains appeared promising the comparisons were extended to 
ten places in 1936-37. Of the three strains, Bansipalli-808 has proved the best 
due to its earliness, large and lustrous grains and good 3delds, [Kadam 1935-37] 
In view of this the behaviour of Bansi-168 and Bansipalli-809 is not shown in 
the following table as it has been definitely decided to withdraw them from trials 
The yield behaviour of Bansipalli-808 and local Sudhe wheat is shown in Table 
IV. 


Table IV 


Village trials of Bansi-palli-80 S conducted in the district of Ahmednagar during the 

years 1935-36 and 1936-37 (a) 


Serial 

Place 

Taluka 

Year 

Yield per acre in lbs. 

Increase or 
decrease 

No. 




808 

Local 

over local 
in per cent 

1 

Kanliur . 

Parner 

1935-36 

560 

316 

77-21 

2 

Nagar 

Nagar 

1935-36 

660 

319 

(Baxi) 

106-89 

3 

Bhadgaon 

Shevgaon . 

1935-36 

613 

580 

(Baxi) 

5-69 

4 

Shrigonda 

Shrigonda 

1935-36 

384 

220 

74-54 

5 

Gargundi . 

Parner 

1936-37 

345 

*120 

187-50 

6 

Gargundi . 

Parner 

1936-37 

450 

*119 

278-15 

7 

Kanliur 

Parner 

1936-37 

365 

*110 

231-82 

8 

Kanliur 

Parner 

1936-37 

375 

f25 


9 

Ourangpur 

Akola 

1936-37 

616 

580 

6-21 

10 

Tliugaon . 

Akola 

1936-37 

528 

396 

33-33 

11 

Ghodegaon 

Newase 

1936-37 

500 

320 

56-25 

12 

Kliadke . 

Newase 

1936-37 

400 

150 

166-66 

13 

Newase 

Newase 

1936-37 

520 

360 

44-44 

14 

Tarawdi . 

Newase 

1936-37 

360 

200 

80-00 


Averages 



477 

272 

75-00 


(a) We are beholden to Mx. V.V. Gadgil, Deputy Director, for conducting trials in the 
South-Central division. Our thanks are also due to Mr. E. D. Kbandekar, Agricultural 


Overseer, Ahmednagar, for personally supervising the trials. 

* Partial failure of the crop due to low moisture, 
f Complete failure of the crop due to low moisture. 

During 1935-36 Bansipalli-808 was compared against Baxi and Sudhe varieties 
under dry conditions. The former is an irrigated variety and is very late com- 
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the seedling stage to the two forms XXI and LXXY * Tliis is not surprising since 
K. K.-5GS is itsolf a product of a natural cross between the truo Khapli and Baxi 
wheat, the latter being susceptible to all those forms of rust. Bansipalli-808 has 
howovor, inherited seedling resistance to forms XXI and LXXV, but is susceptible 
to othor forms. Thoroforo, it cannot bo regarded as a resistant wheat. If sown 
early, it may, however, escapo rust as it matures ten to fifteen days earlier than 
the local wheat. 

4. Hardness of grain.— In the 'Southern division of the province, the grain 
of Bansipalli-SOS is not considered to bo ns hard ns that of the local red wheat. 
The grain is unsuitable for making certain local dishos, hut for chapatees it is pre- 
ferred to the local variety. 

5. Injury by frost .— In the central portion of Nasik district frost sometimes 
prevails in mid- January. In those parts wheat is sown late. Bansipalli-SOS, being 
early, comes in dough stngo much earlier than docs the local. Tho periods of 
grain formation of the improved wheat and of frost coincide with the result that 
tho development of tho grain is affected. It is, theroforo, necessary to adjust the 
sowing of Bansipalli-SOS in this part of Nasik in such away that tho grain forma- 
tion period will occur cither lator or sufficiently earlior to escape damage from 
frost. Studies in growing Bansipalli-SOS at various periods from mid-Ocfobor 
upto late in Novornbor have shown that no critical differences in yiolds of different 
periods of sowings occur, indicating possibilities of adjusting time of sowing pro- 
perly. In fact the value of tho improved wheat in central Nasik has been realized 
both by tho farmers and by tho propaganda staff of the North-Central division as 
ovidoncod by a demons! ration of Bansipalli-SOS organized at Krishnagaon, Dindori 
taluka, during mid- January 1037-t 

Discussion 

Tho problem of replacing tho local wheats by better varieties in the Nasik 
and Ahmednagar districts and Karnatak lias been partly solved by tho intro- 
duction of Bansipalli-808 in these regions. This wheat is not only a hotter yiolder, 
hut fetches higher pricos duo to superior grain characters ovor flic local wheats, 
lu the Deccan districts an early wheat is a prime necessity and in this respect 
Bansipalli-808 admirably suits the requirement. If sown in time — about mid- 
Octobor — it ripons boforo tho advent of cold and black stem rust. But when sown 
lale it suffers from frosf. This is usually tho case in tho Central part of Nasik. 
Tho problem, therefore, is to evolve a frost-resistant varioly which would be suit- 
able to this portion of Nasik. This can ho achieved by hybridization with frost- 
resistant dumms and selecting suitable hardy types. The task, howover, is very 

* So far six forms of stem rust of wheat havo been found in India. Seedling re- 
action of our wheats to those forms was tested by Dr. K. C. Mehta, Agra, to whom our 
thanks arc duo. 

t Dmjanpralcash , February 21, 1937. 
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diflicnlt if not impossible m the nbsonco of facihtios to dotermmo frost resistant 
quality in hv brief mfttonal In view of this, tho only alternative is to conduct 
trials of new strains in the proper tract and by experience to select a suitable 
variety 

Anothor pressing need of tho NasiL district and indeod of most of tho wheat 
growing tricts of tho province is rust resistant varieties In this respect nono of 
tho cultivated wheats except Khaph is resistant to black stem rust Tho prob 
Jem is somowhat complicated duo to tho existence of various physiological races 
of tho rust rortunatclv tho importanco of tho problem is now generally recog 
mzed and there are indications that wo will soon possoss nccossary equipment to 
undertake brooding of rust resistant varieties 


Tho acceptance of Bansipnlh 80S in KonrnHk ii half hoartod although tho 
.trim is undoubted!} high y lelilmg But high y »M i, only ono of tho requirement, 
the local farmer dosiros tl.opo In addition » .tram m „, t l*, c ., rl „ ovcn onr]lcr 
than tho local anl should possess aery hard flinty gram. In them respects' 
Banstpalh 808 does not como uji to expectation Tho prohlom of introducing 
earlier wheats anil jot hotter yielding may lo .oiled a, iro have now ,uch tv pet 
wh,ch may proio suitable to Ivarnatal. Tho Dcccan Bare. however ,, not con 
sidcred as hard in gram a, tho local red wheat ofliarmtah and this demand can 
only bo met by tmproimg the local red wheat Tins will he the lost solution 
since an improved red wheat will sorao specific requirements which a while-grained 
whclt would not Improved strain, of I otli while and red wheals would act 
a, complementary and would mcot most of tin, requirements of tho wheat fanners 
of Karnatah 


i T1 .° dl ' lnct 1 tr ' ,ct of precarious rainfall Early ripening 

charaeror therefore greatly enhance, tho value of an improved crop strain 
Bans, pall, SOS m this res r ec, 1, ,x amply proved worthy, oven so short a penoel 
as two soasons Tho new variety can now he spread confidently as a dry wheat 
Each oTtlio two Dcican divtncl, Nasilt and iMimodnagar and tho two wheat 
districts of Kamatal Bij ipnr and Dharwar el nine more or less twelve to sixteen 
per cent of the total are, nadir when tlo province of Bond ay Together 
they represent nearly fifty five to surly per cent of the total area, or 087,178 acre, 
Bansipnlh 808 has thus vast possibilities of oxpansion 


Summary 

b t ! \T 7«r‘ m - “ *”W It was evolved from a cross 

between Bansi 168 and Ivala Khaph 568 

Its uraint 0 lare tIl0, ‘l by ‘ rn '° flftoen lH J a to tho loc ' 11 reheat 

nabf SOS has 11 "’r ^ “ t,rac “™ Jclkm colour than the local Bans, 

palh SOS has glabrous white glumes and awns 
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3. Tlio new wheat lias proved suitable io Nasik district, especially io the 
southern and eastern portions and to the wheat tract, of Kamatak. ft is also 
suitable to Ahmcdnagar district. 

4. Bansipalli-808 is slightly more difficult to thresh than the local wheat 
It is likewise susceptible to black stem rust. Its grain is not as hard as the local 
red wheat of Kamatak. In the central portion of Nasik it is said to be injured 
by frost more than tho local wheat. 
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PART I 
Introduction 

The principal aim ui potato breeding is the unprov cment of its jicld Yield 
is a very complex character, depending upon the interaction belli ccn man} factors 
within the plant and its enuronment the latter controlled to ro sir 11 extent 
bj agricultural practice A large si arc of the reduction in \jcld uljth riirmon)} 
occurs is caused b} one or other of the mam diseases to v\l ltL tl e pet-to plant 
is susceptible For example the annual loss in Europe due to I to Blight (Phy 
tophlhora i njesians) alone is about ten to fifteen per cent o r tl c < rop Virus di 
seases are also v era destructn e wlulot considerable loss to tl e pet to crop is caused 
by wart disease (a disease which is not known m India), potato scab, lihizocioma 
wilt, frost, drought aud insect pests 

An admirable account of the potato m its earlj home and its introduction 
into Europe has been given b} Salaman [1037, 1] In the earl} lustor} of potato 
cultivation in Europe much emphasis was placed on cultural practices Breeding 
was confined to the use of parental varieties already cultivated in Europe and 
North America In the present century, stimulated by the Russian and other 
expeditions to South America — the original home of the potato — a much wider 
( 3S8 ) 
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range of material lms become available providing n remarkable impetus to re- 
search on the breeding, genetics and cytology of the potato. The early stock oj 
European potatoes was derived from a rest lie-fed source consisting of a f cw 
varieties of Sohnmn tuberosum.?, nd did not represent all (lie genetic possibilities of 
the potato. According to Bnknsov [1932] a limit in the improvement of the potato 
had been reached ; in the production of new varieties all the possible combinations 
of the samo old parents had been tried and “a rul-dc-tac had been reached with 
many problems still unsolved, such as blight and virus diseases. ” Tlius 
there was a need for u wider range of new materials to meet the greatly diversified 
demands of breeding for difl'ei cut regions ; Hah a richness of material could behest 
found in the home or centre of origin of the potato. Accordingly, the Russian 
expeditions proceeded to America and .‘eaieherl the countries of Mexico. Guate- 
mala, Columbia, Uqmtdor. 1 Vru, Bolivia. Chile and Argentina, bringing hr me more 
than n thousand sperinuns of {niter-hearing solaniims. The discovery of this 
wealth of new material has thus opened up new possibilities for (he improvement 
of the enltivated potato. 

The potato nuitni.nl eolhebd by (he various exp editions from Russia, Ger- 
many. (ho United States ami Swedmi comprises a large number of widely differ- 
ent wild and cultivated varieties. Hj reics with difiennl chromosome numbers, 
viz., 2»~21, 2n.— 3(>, 2n — 4S. 2n = (10 and 2im- 72 have been discovered. The 
European and Xorth American nslfivand potatoes all belong to the 2n-48 class, 
hut the existence of various v ild specie.- with other chromosome counts was known 
long before the Russian expeditions. 

The new stocks are distinguished by many other characters such ns those with 
dominant colour in tuber am! flower, different ranges of pholopericdism and 
adaptability, differences in resistance to low temperature and, above all, differences 
in resistance to the awinlts of Might. 


The South American specie*, Svlar-mn Jiyohtii. is said to be possessed of re- 
sistance to virus diseases to which .all the domestic potato varieties are susceptible, 
with the exception of the seedling variety 4 1 MG produced in the United States 
which exhibits a re-i -dance against the X virus. Types with liigh as well as low 
contents of protein and starch, short and long rest period, and several other use- 
ful qualities, are also included in the collections. Tire species 8. phvrcja is said 
to ho capable of growing in hot valleys at much lower altitudes than the other 
species and is one of the few potatoes in which tuber formation is not impeded by 
hot, humid, sub-tropical conditions. The various forms of S. andigenvm which 
cxliibit a wide range of adaptability also merit serious investigation. 

With the use of the Central and South American materials considerable 


success lias already been achieved in the breeding of potatoes ior resistance to Late 
Blight. Ur. Salamnn of Cambridge University, who had worked on the genetics 
and breeding of potatoes for manv years, has recently obtained very promising 

n 2 
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Tf from hxbnds with S demxsaum [Salaman 1934 1937 2] A good deal of 
hlTal^been done m this direction at the Institute of Plant Breeding at 

£££££* “ a b > **— RctM,cl * Cornrfl [,!,34] 

In EuMia, Bntasov [1330] «port» hopeful results in the use of the new 
rnuttll-.'. m biMCtal® for increased productivity 

Potato breeding in India 


(») Historical 

According to Matt [190S] the first mention of the potato in India occurs in 
Terry’s account of the banquet at Ajmer given by Asaph Chan to Sir Thomas Roe 
in 1015 and Trjcr in 1075 described the gardens of Surat and the Rarnatal as 
containing among other vegetables bnnjals (Sdanvrn Melvngcnn) and potatoes 
To day tl e potato nm be said to bo culli'atrd lo a greater or lesser extent 
m all parts of India both m the plains and m tlie lull nj to an altitude of about 
9 000 feet In the j tains the potatoes are grown mainly m 1 he country side near 
the cities where there is n ready market m the hills tl c ci Jtivation js more ex 
tensne such as on the Khan and Onro Hills and the Himalayas at Darjeeling 
m Nepal Garhwal Kumnon Simla Kangri Knlu and Kashmir Again on tl e 
tableland and on the lower lulls of the central and southern tracts of India oxten 
sive cultiv ation of potatoes occurs the produce being largelj exported to the plains 
Although definite figures of jotato j rod notion in the xarious jrovijiecs and 
States in India arc not x et available, there is no doubt that the potato has ahead} 
established itself as an imj ortant crop In sonic parts of India it is often the only 
vegetable available to the poorer classes for the greater ] art of the } ear the crop 
is used almost entirely for human consumption. 


(u) The problems »» India 

Disease — The problems of potato breeding in India aro verj similar to those of 
Europe and America In the hills where the potato essential!} a plant of temper 
ate dunes, is extensively cultivated Late Blight is liable to destroy the crop 
In the plains the crop is generally free from this disease as the high summer tem 
perature kills the fungus if, however, potatoes are imported from the hills late in 
the year and sown w hen lower temperatures prevail epidemics of Late Blight mat 
occur Early Blight due to AUernarta eolant is comm on both m the hills and tlie 
plains Virus diseases especially those of leaf roll and mosaic common in the 
hills and the plains, are particularly widespread m the latter particular!} m those 
districts where the seed is not regularly renewed from outside Hilt diseases 
and ring disease (Bacterium solanaccarum) also cause much loss Wart disease 
fortunately does not occur m India 

While in respect of diseases of the growing plant the problems in India are 
similar to those of foreign countries there is the added complication of the extensive 
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Quality and yield— As potatoes arc mainly consumed in the form of curries 
etc the question of table quality does not loom so large in India as m I urope 
The yield problem, however, is a very prominent one As a rule the average 
yield jn India falls far short of that m Europe and America This is no doubt 
in great measure due to the high incidence of diseases lacl of adequate manuring 
and perhaps the want of varieties really suited to the conditions obtaining in this 
country It should he remembered that all the varieties under cultivation in In 
dia have been imported and were evolved primarily to suit the conditions of the 
country in flinch they were bred This problem therefore merits close attention 

(lit) Material nt triable for breeding 

The pot at ws t] resent t c mnionly cultivated in India arc cither imj orted 
Furopean and North American varieties e g llj to date Great Scot Isx ri « Finis 
etc or tho so c did Icn (<oiintry) varieties I ho latter uc doubtless imported 
t mptifK of win h tho original names have been lost and winch have become 
acclimatised It is mild elv tint locally raised seedlings have played anv part 
in this as most ortho cultivated! incties are partially or comj letcly sterile and wort 
on p< tafco breeding in India lias been negligible Ihc dcsi varieties (!' itna \\ hito 
Coh etc ) may form good material for crossing with the new imported rjccios 
as tho\ rej re ent v ancties which hav e stood the test of time 

\t tho Imponal Agricultural Roscarch Institute and its Potato Breeding. 
Sub station it Simla a large number of samples of potatoes collected from 
all parts of India with tho help of tho Directors of Agriculture of the 
provinces has been under study with a view to determining how many distinct 
varieties arc cultivated and which of these arc useful for breedmg Material of 
the new South American and Cential American species has also been received 
thanks to the courtesy of agricultural botanists in Britain America Gormany 
ind Ru sia Special mention must be made of Dr P S Hudson of the 
Imperial Bureau of Plant Genetics and Dr K N Salaman of the Potato 
Iirus Research Institute Cambridge who have shown particular interest in tho 
work and have rendered valuable assistance m procuring potato material Tic 
following species are under study at Simla* 

S andirjenum 
S Anhpoviczn 
S aracc papa 
S Caldaen 
S Candelananum 
S chacoense 
S Commer8omi 
S curtilobum 
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S. demissum 
S. cdinense 
8. Fendleri 
8. goniocalyx 
8. Jamcsii 
S. lepiostigma 
8. Maglia 
8. ncoanlipoviczii 
8. oliles 
8. polyndcnivm 
S. plntrcja 
S. stmniomum 
S. sublilins 

8. tuberosum (from Chile) 

Tuber and seed material of hybrids between 8. tuberosum and other species 
(especially 8. andigonm) lias also been received. Until this material is multiplied 
it is not possible to undertake tests of resistance to diseases, etc. Such tests, 
however, will before long be carried out with the eo-o] oration of the Mycological 
Section of the Imeprial Agricultural Research Institute. 

(iv) Methods of breeding 

For the production of now varieties it is necessary to raise plants from true 
seed because, except for the rare cases of somatic or bud mutations, plants 
propagated vegeta lively remain true to type. The common cultivated potato 
being a highly heterozygous plant, a considerable diversity of types may be ob- 
tained merely by sowing its selfed seed, and this diversity is of course further 
increased by hybridization with other species thus providing the breeder with 
ample material to select from. As the potato is a vegetatively propagated plant, 
once a desirable seedling is secured if can be multiplied immediately for distribu- 
tion. 


Intensive breeding work with the common cultivated potato (Solarium tuber- 
osum) has long been in progress in Europe and America and all the varieties in 
use have been produced from seeds obtained by -crossing or selfing existing 
varieties. As already mentioned, a stage has been reached at which no further 
radical improvement can bo expected by these methods. With the discovery in 
South America of a largo number of both cultivated and void species the outlook 
is altered. In the words of Bukasov [1930] the new potato species open new 
horizons and present new problems. ” Apart from the well-known difficulties 
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-it tend in" cr oss fertilization duo to parti'll or complete male sterility m numerous* 
vanctiesV potato many of the new specif s differ from tlie commercial potato in 
tlic number of tliar chromosomes Again, the desirable characters in them t g , 
blight resistance, maj bo linked with undesirable characters such as aerj long 
stolons deep eyes and fantastic colouring In order to transfer tho feu desirnhlo 
characters from these species to the commercial potato varieties while retaining 
tho properties of the latter it may ho necessary to repeated!} bach cross to tho 
latter This is possibly not so necessary with a cultivated species such as 
S aruhgenum uhich approaches /S’ tuberosum in many of its characters and indeed 
possesses the same number of chromosomes , with species such as S dermssum 
9 Antipoiic'tt, etc however, hack crossing appears to he indispensable 

It has also been suggested that the methods employed in breeding maize m 
America, t e m breeding to eliminate deleterious recessive characters, followed by 
intercrossing of tlie beat mbrod strains may bo applied to the potato [Robb, 1934) 

PART II 

PPFSENT POSITION Or POTATO BREEDING IN INDIA 

Little actual potato breeding has so far been carried out in India, the acti 
vtties of tho various Agricultural Departments liavmg been mainly restricted 
to the testing of varieties imported from abroad Occasionally attempt has been 
made to raise new varieties from seeds but apparently without much success 

Potato breeding in India was taken up m earnest when two potato schemes 
financed by the Imperial Council of Agricultural Research came into operation 
in 1034 and 1035 respective!} Tho Madras Potato Scheme has for its object 
the production of \ vncties suitable for local conditions The Potato Breeding 
Scheme for Northern India lias a comprehensive programme embracing the whole 
of Northern India and provides a Sub station m the lulls to work m co operation 
with the Botanical Section of the Imperial Agricultural Re carch Institute 

In this connection it may be mentioned that ns a rule potatoes rarely flower 
or form homes on tho plains of India Pot example, out of 122 cultures grown 
at Pusa in 1934 35 from samples of tubers received from different parts of India, 
on!} thirteen stocks produced flow cts and only three formed berries One variety, 
at pre ent called “ Pusa White *’ for convenience, however, showed fairly high 
flower and berry production A low temperature with high humidity is generally 
considered to bo conducive to abundant berry production, conditions rarely 
fulfilled in the plains In tho hills, however, both flower and berry production 
are often satisfactory (Pjate3 XXVI and XXVII) In this connection it maybe 
mentioned that an experiment was carried out in the summer of 1933 to determine 
the most suitable site m the lulls of North India for a potato breeding station A 
standard set of about twenty varieties was grown at the following centres and 
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flower formation and fruit production studied, with tlio co-operation of the 
Directors of Agriculture of the Provinces concerned : — 

Chaubattia (Ranikhet) and Kbabrar (Ramgarh) in the United Provinces. 

Simla, Murroe and Kulu Valley in the Punjab. 

Shillong in Assam, 

Simla was ultimately selected as it combined satisfactory berry formation 
in most varieties, with other facilities desirable in a potato breeding station. 

liaising plants from true, seed — The main problems of potato growing in India 
have been discussed in a general way in a previous section. One of the imme- 
diate problems at Simla was to obtain true seeds, and to devise methods of ger- 
minating them and raising the plants to maturity. 

Preliminary tests of germination in petri dishes were made in 1934 -with seeds 
of India potato varieties and of the following species : — 8. acavle, 8. andigenum, 
S. Antipoviczii , 8. Calclassi, S. cluicoense, S. Commersonii, 8. demissum, 

S. Fendleri, 8. Jamcsii, 8. Maglia, S. neoantipoviezii, S. oliles 
and 8. polyadenium. All except tlioso of S. acaule and some of the andigenum 
varieties germinated freely. 

Dormancy of seed. — Potato seeds, at least in the case of some varieties, exhi- 
bit dormancy. Seeds sown at Pusa one to two months after harvest completely 
failed to germinate. With increasing length of time after harvest the percentage 
of seeds which germinated steadily increased. Ono-yoar-old soeds gave excellent 
results. 

Chilling the seeds of Admiral, Coonoor White and Pusa White varieties for a 
week at 9-10°C. beforo placing in petri dishes for germination gave rather incon- 
clusive results. 

As soon as seedlings were large enough to handle* they were pricked out into 
flats filled with loamy soil (Plate XXVIII, Fig. 1) or directly into the ground. In 
some cases they wore first set out in boxes and later on, after they had made some 
growth, transplanted in the ground. 


An interesting feature was the appearance of weakly yellowish seedlings in 
fairly large numbers in the case of S. demissum and 8. neoantipoviezii. Counts 
of normal and yellow seedlings in a number of boxes gave the following results : 



No. of green 
seedlings 

No. of yel- 
low seed- 
lings. 

Total num- 
ber of seed- 
lings 

S. demissum ...... 

193 

01 

254 

S. weoantipom'ciii ..... 

51 

15 

66 


♦Generally soon after tho appearance of tho first pair of foliage leaves. 
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Tho figures suggest monofactonal segregation The yellow seedlings died 
goon after transplanting and were responsible for lowering the survival value of 
seedlings m S demxssum and S ntoanUpoixczn to about 50 per cent as compared 
With over 75 per cent in the case of varieties of S. tuberosum 

The agricultural value of seedlings cannot ho accurately assessed in tbe first 
year and it is necessary to protect the plants from infection by insect conveyed 
virus diseases, which are common in India, particularly in the plains The typo 
of cage adopted at Pusa consisting of a fine wire mesh chamber with a glass roof 
and doublo doors is illustrated in Plato XXIX Over 200 boxes of a 6ize 18' x 12* X 
10* can be accommodated in this Small cages for use in the field are also 
illustrated (Plato XXVIH, Fig 2) 

Some species and varieties require short day conditions to produce tubers 
and, if planted in summer, may require special arrangements for curtailing daylight 
A cover of heavy dark doth slipped over the type of field cage referred to in the 
previous paragraph was found to serve the purpose By using this in the mom 
ings and evenings it was possible to give short-day conditions to the potato 
plants requiring it 

Summary 

The present position of potato breeding is briefly reviewed and reference is 
made to recent potato breeding work in Europe and America 

Tho problems of potato breeding in India are discussed Among the most 
important arc the raising of varieties resistant to the Early and Late Blights and 
to tho various virus diseases The problems of dormancy, frost, photopenodism, 
etc , are also mentioned 

In conclusion, an account is given of the potato breeding experiments recently 
initiated in Northern India 

Tho wnter is indebted to Dr R N Salaiuan, F It S , for helpful criticism of 
the manuscript 

REFERENCES 

Imp Bur PI Genet Bull (1936) Pp 15 

Bukasov, s II (1932) Bull Appl Eat Leningrad Set A(4\ , O’? 7Q 

- * — ( 1933) Lentn, Acad Agnc Sa , Inst PI Jnd , Leningrad Pp 44 

' — (1936) Amcr Potato Jour 13. 235 52 

Mundkur, B B , Pal, B P and Nath, P (1937) Jnd J Agnc Sc i 7, 627 32 
Roddick, D (1934) Phytopath Zi 55 67 

Robb, W (1934) Trans Highland and Agnc Soc Scotland , 46, 126 45 
Salaman, R N (1934) Agnc Progr H, 77 86 

— — (1937, 1) J Boy JJort Soc 62 , 61 77, 112 23, 153 62, 253 66 

— (1937, 2) Gard Chron 102, 326 27 

Watt, G (I90S) Tho Commercial Products of India John Murray, London P 1028 



PLA'iE xXiX 


and Live-stock in 


India, Vol. VIII, Part IV J 





Fig 2 The green co\cr iti place 



BIOLOGICAL ERADICATION OF KANS ( SAGGHARUM 
SPONTANEUM) IN FIELD PATCHES 

BY 

G. C. TAMBE 

AND 

Y. D. WAD 

Institute of Plant Industry, Indore, Cenhal India 


Perennial weeds such as leans ( Saccharum spontaneum) in Central India often 
infest the cultivators’ fields and are responsible for robbing the soil of its produc- 
tivity, always to the detriment and sometimes to the extinction of crops (Plate 
XXX, Eig. 1.). The use of a special plough for the eradication of loins was 
reported by Batchelor [1906]. A method for the eradication of such weeds 
was also evolved at the Institute, involving the use of the ‘ leans plough an 
American ridging plough modified to suit the purpose [Howard and Howard, 1929J. 
Perennial weeds can also be more or less effectively eradicated by mechanical cul- 
tivation but it is difficult for the Indian ryot to use this method unless special 
facilities are created for him by others. Further, mechanical cultivation is usually 
done in dry weather and it is doubtful whether the viability of rhizomes can be 
completely destroyed by mere desiccation and heat ; especially when some of the 
rhizomes are bound to be covered by the non-conducting earth and protected from 
such influences as prevail only above the surface. In practice it has been found 
that it is usually beyond the means of the Indian cultivator to use the leans plough. 
The success of the method depends upon timely interception of fresh growths from 
the leans rhizomes during the rainy season, before they are able to develop sufficiently 
to feed on the soil nutrients or to establish fresh rhizome development. This 
process has to be repeated until the food reserves in the rhizomes become depleted 
and they become incapable of putting forth new shoots. This demands syste- 
matic working otherwise it may even help the weed to spread to new areas. Hence 
when weeds infest large areas as in parts of the Central Provinces or Bundelkhand and 
become a general scourge leaving no scope for agricultural improvement by indi- 
vidual initiative, organized effort for their control by mechanical means is perhaps 
likely to be convenient and profitable, until such infestations are reduced to scatter- 
ed growths. These are then likely to be neglected and allowed to persist just the 

( 397 ) ’ 



AGRICULTURE AM> LN E-STOCK IN INDIA 


305 


p HI, IV 


same way os Ians patches are usually left untouched even in normal fields The 
provision of a Bimple method within the reach of tho individual cultivator seems to 
ho tho onlj way to get nd of patchy weed growths Chemicals such as sodium 
chlorate, sodium arsemte and sulphuric acid have recently been employed for weed 
eradication , but trials with these chemicals on Inns at tho Institute have not given 
satisfactory results and their application was laborious and costly An indtis 
tnous cultivator usually digs the weed out of the patches but this is done only when 
It is absolutely necessary, as for instance, m garden, lands 

It was, however, observed that wherever ramwatered compost was made or 
weeds were heaped on field margins overgrown with grass, a complete eradication 
of all growths occurred [Jackson et al, 1934] This could obviously bo attributed 
to the adverse efTcct on the roots of grasses of tho products of partially decomposed 
vegetable material permeating the upper sod £one, of tho accumulation of carbon 
dioxide and of the complete absence of bght Artificial mulches using such material 
as grass, straw, banana leaves and paper have elsewhere been found to suppress 
weeds and to exercise beneficial influences on the sod and crop It therefore 
seemed possible to develop a simple method of weed eradication by the apphea 
tion of this principle 

As a preliminary study, tho Institute fields, Nos 27 and 28, usually water 
Jogged and overgrown with a thick mantle of weeds during rams, were sown with 
eann (crotalana juncea) in June 1934 About sue weeks after sowing, tho growths 
of sann and weeds were cut and laid flat na a cover on the 6od with tho aid of 
bakhar (local blade harrow) Tho cover was left untouched up to the end of tho 
rams when for the most part it had decayed There was practically no weed 
growth left standing and the soil regained tilth earlier than that of other similar 
fields not so treated This was encouraging 

At tho beginning of the rams m 1935, six patches of dense kaus growths were 
selected in tho Institute fields, Nos 3, 30 and 31 — the first two being cultivated 
fields and the third one a grass area Half of tho patches in 30 and 31 wero 
covered with wheat Musa (chaffed straw) to about one foot thickness, and the other 
half with green grasses and weeds, including kans, to about the same thickness 
but applied in successive layers of four inches each layer being compacted by 
trampling In field No 3 the Ians patches were covered in the same way by green 
eann (Plato XXX, Fig 2) All kans growth was cut down before making the 
covers These were twice remade with fresh additions wherever necessary due to 
rotting and shrinkage Any kans shoots appearing at the time of remaking tho 
covers were cut back The first cover was made on July 20th and was renewed 
twice, Cret after twenty days and then twenty five days later At tho tune of tho 
first renewal what was originally a dense Ians growth was already reduced to a few 
shoots After the second renewal a further reduction occurred, leaving only a few 
miniature shoots struggling through the cover with scant success Tho ground 
below the covers was m a sodden condition 



ERADICATION OF KAtfS 


399 


Wien the covers were finally removed at the end of the rains, in the beginning 
of October, the bans appeared to have become extinct everywhere. The patches 
covered with wheat bhusa, however, showed an appreciable nnmber of yellowish 
shoots three to four inches in height and the rhizomes were not decomposed. In 
contrast with this, whatever bans shoots existed under the green cover were in a 
rotting condition and so were all the rhizomes. Stray shoots and rhizomes near the 
borders of the covers showed some life and were trying to emerge from the cover by 
bending sideways. This indicated that green material is more effective than dry 
residues and that covers should extend to a sufficient distance beyond the borders 
of bans patches to prevent the survival of the marginal shoots. 

The bans patches so treated in fields No. 30 and 3 were, along with the remaining 
portions, given the usual post-rain preparatory tillago and sown with wheat in 
October 1935. By December there was apparently no difference between its 
growth on the bans patch and the rest of the field and there was no fresh growth of 
bans. In the grass area, however, a few shoots began to appear, though insigni- 
ficant compared with the original growth. On the treated patches in cultivated 
fields, however, bans growth failed to reappear up to December 1937. Hence 
there seems to be a considerable likelihood that perennial weeds can be extermi- 
nated in one season bj r a suitable application of this principle, both in the cultivated 
fields and grazing lands. At the most the treatment may have to be repeated a 
second season. 

It is evident that a technique on these lines with suitable local modifications 
will be very useful and well within the cultivator’s means, at any rate for all rain- 
fed tracts, and perhaps even in arid areas under irrigation, in seasons when the 
rainfall is fairly high. In arable Innd bans growth begins in small isolated patches 
which are difficult to deal with by bullock-drawn implements and hand-digging is 
still more laborious and costly. These small patches are obviously very suitable 
for treatment by the method described. 

It is not necessary to grow green material specially for this purpose. It will 
suffice if the material collected during the usual weeding operations is simply dumped 
on bans patches. No extra cost or labour will thus be required as would occur if green 
material is specially grown, cut, used as cover and is removed twice as in the test 
described. Systematic covering of the patches while dumping the weeds and a 
little trampling will, of course, bo necessary for complete eradication in one season. 
Even when the cultivator cannot afford to take this extra care, most of the weeds 
in the patches in his field will probably be killed if he only dumps his weedings on 
top of them. 

This application of a common natural process seems so far to have escaped 
attention but it is apparent that it will be a valuable addition to the cultivators 
armaments in his struggle with other forces of nature. 
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The method has the further advantage that in the very act of weed eradication 
humus is applied to the soil to compensate for the exhaustion, if any, it had suffered 
by the weed growth 

Effect oh the subsequent crop 

An apparent gam in. fertility was shown by the behaviour of the following 
wheat crop After December the crop in the Ians freed patches was darker, green 
and taller than the surrounding growth and it ripened earlier by about 15 days 
Twelve pairs of plots (10 X 74') were harvested in the last week of March 1936, 
each pair consisting of one plot in a leans freed patch treated with green material 
and tho other in an adjacent portion of the field where there was neither hms 
growth nor treatment given 

A ten fret strip between tho adjacent sides of the plots to be compared was 
excluded as non experimental One of the adjacent flanks of the patches was 
chosen at random for locating the control plot separately for each pair The yields 
of both gram and bhvsa were significantly raised by the treatment 


Table I (a) 

Increased fertility due to biological weed eradication Yields of wheal (local durum 
type) in lbs per acre 



Green cover 

No cover 1 

Significant 

diffmnee 

on 

five per cent 
level 


811 

427 

134 

Straw 

SOS 

672 

186 

Straw /gram* 

1 20 

1 64 


•The figures are average of ratios obtained for mdividua 

1 plots 


Analyses of variance 
Wheat — gram Unit — ounce 


Due to 1 

\ D F i 

S oT i 

squares 

1 

Mean J 

square 1 

ftt S) 

1 loge 1 

(MS) i 

2 

Block-' i 

! ", 

1 266 46 

24 22 

1 G936 1 

0 1838 

Treatments 

I | 

i 672 04 

672 0 

3 2552 

I 8454** 

Erior 

" 1 

1 181 40 

16 77 

1 4098 1 


Total j 

23 | 

1122 96 


1 1 


•♦Shows the significance on one per cent level (on this and other pages too). 
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Due to 

D. F. 

Sum ! 

of 

squares 

t 

Mean 
square 
(M. S.) 


Z 

Blocks . 

11 

300-50 

27-32 


Negative 

Treatments 

1 : 

253-50 

253-5 ! 

2-7677 

1-0284* 

Error 

11 

356-50 

32-41 

1-7393 


Total 

23 

910-50 

! 




* 


Ratio — straw/grain 



Blocks . 

11 

1-9923 

0-1811 


Negative 

Treatments 

1 

1-1704 

1-170 

0 -X" 0785 

0-6828 

Error 

11 

3-2851 

0-2986 

1-3957 


Total 

23 

| 6-4478 





♦Shows the significance on five per cent level (on this and other pages too). 


Cotton was grown only in field No. 3 following wheat. Its growth on the 
treated patches was conspicuous from the beginning. On the 6th of October 1936 
observations on cotton were taken on the same plots on which they were 
taken for wheat in the previous year. 

The number of plants, average height of six random plants and the total num- 
ber of developing bolls per plot were recorded. These with their statistical eva- 
luation are included in Table I (£>). 

Table I ( b ) 

Effect on the cotton crop grovm in 1936 
Observations : 105 days after sowing 


(a) For six random plants 

Average height, of plants in inches 

Green cover 

39-5 

No cover 

j 

30-7 

Significant 

difference 

on 

five per cent 
level 

4-1 

(6) For ten plots of a total area 750 sq. ft. 




Stand 

571 

430 

♦ • 

No. of developing bolls 

3,603 

1,771 

1,000 
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Analysis of tananee—Aterage height of plants, ( UntUnch ) 



Blocks 

Treatments 

Error 


D F 

Sum 

of 

squares 

Wean 
squaro 
(M S) 

i loge 

r— i 

L iooo J 

9 

1 

9 

I I 0953 
1678II 
87986 

12328 
167811 i 
9776 

1 2560 

2 5614 

I 1400 

| 19 | 366750 j 




ficantly differ from that on th ** ^ ** nmnencaU y greater did not Bigm 

grew a taller crop and produced M^ter T1 i e * reated latches, however, 

total as well as for ta «T , ^ ° f 1,0113 r er P lMt *”»1 

"" 0,50 ^ tL “ 01 ** controls “ P “ ,Che> 
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Table I (c) 

Influence of biological weed-eradication 
Yields of seed colion-lbs. per acre 


i 


1 i 1 

i 1 ' Significant 

j ■ difference 

Yield from j Green cover J No green j on 

: cover j five per cent 

I ' i level 

' ~ | 1 5 0 ~ 

Three pickings (total) . . . . j 8 IS - 8 339 ’5 ; 271 - 

First picking . . ■ • • -1 326" 9 109' 0 171- 

Second picking . . . . . - j 410‘2 13S - S 174- 

Tliird picking . . . . • . ! SI '7 i 91 -7 


Analysis of variance ( Unit — 4 oz.) 
(Three pickings total ) 


Variance duo to 

t 

1 ^ 

D. F. 

r -- 

Sum 

of 

i squares 

Blocks . 

1 0 

9125-2 

Treatments 

j 1 

13939-2 

Error 

9 

7824- S 

Total 

1 »j 

308S9-2 


i 

Mean 4 log 

! square (M. S-) Z 

j (M. S.) 

> i 


• 1013-9 j 3-4607 | 0-07GS 

13939-2 4-7713 D3S74** 

j 869-4 3-3839 j .. 



First picking 
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[VIII iv 


\ am nee due to ] 

1 

1) F ' 

Sum 

of 

squares 

Mean 
square 
(M S) 

It lotto 

r5L_s I 

L ioo j 

1 

2 

Bloels 

9 i 

2970 2 

330 0 



Treatments 

J i 

4470 0 


4 2026 

[ l 2590** 

Error 

9 ! 

3243 6 


2 9436 


Total I 

19 I 

j 10683 7 


1 

i 


Third picking 


Variance due to 

D F 

1 Sum 

1 ° f 

square? 

Mean 
square 
(MS) j 

i l°ge ' 

(ms) ; 

fl 

Blocks 

9 

152 5 

16 9 


Negative 

Treatments 

I j 

6 1 

6 1 


Negative 

Error 

9 i 

162 4 , 

18 0 



Total 

13 i 

1 321 0 | 





The increased fertility thus seems to have persisted m the second year This 
is however, only to be expected from the results ordinarily obtained when sod- 
humus is increased The eradication of the weed and increased fertility in Ians 
patches occurring in. the manner described abo\ e is simply a practical illustration 
of the inevitable working of the two universally observed natural phenomena — 
(1) The impossibility of plant life surviving in anterobic media produced by rotting 
vegetable matter and (2) the increase m productivity following the application 
of humus to soils Being so, it is expected that the Indore results are very likely 
to be obtained elsewhere by the same or a suitably modified technique capable 
of producing similar soil condition? 

In addition to increased yields, the wheat gram produced from the treated pa 
tclies appeared distinctly superior to that from the untreated ones It resembled 
the well known ekdama variety in Central India — bold, homy and translucent — m 
appearance, though ordinary local Durum type was sown That from the untreat 
ed plots was smaller with yellowish, opaque blotches and generally a chalky 
fracture 

On analysis of the average samples the following results were obtained (Tables 
II and II (e) 
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Influence of biological weed-eradication, on (lie development and composition of wheal 
groom subsequently. Physical observations 


1 

"Wheat grain 

1 

-t 

» 

Weight of 1 
500 seeds j 
(in grms.) j 

1 

Volume of 
500 seeds 1 
(inc. c. ) j 

i 

I 

Per cent 1 
undevelop- 
ed seed j 
1 

J 

Idoistun 

1 

(I) from control plots . . j 

f 

2o-o ; 

I 

32-3 ; 

20-0 ! 

4-3G 

1 

(2) from fclio treated plots . 1 

27-2 | 

! 

32- a' 1 

14-0 

4-95 

i 

(3) of cJcdania variety from j 
Runglia, Dhnr State . j 

1 

! 

i 

29-1 j 

34-3 

1 

14-0 

4" 54 


Table II («) 

Chemical compos i i io n-(percen tage. on oven-dry basis) 


Total N 

Albu- 

minoid 

N 

Ash 

Crude 

fibre 

Ether 

extract 

Gluten 

! 

• Starch 

i 

i 

Crude 

prote- 

ins 

Albu- 
min- 
. oids 

1-65 

| 

| 0*82 

1-51 


2-12 

8-04 

1 

49*23 

10-31 

5-13 

2-07 

| M3 

1-33 

m 

2’ 15 

11-53 

31-79 

12-94 

7-06 

2-08 

1-79 

1-35 

D 

1-54 

7*51 | 

i 

45-52 

13-00 

11-19 


The superior quality of the grain produced in the 7mns-freed patches is clearly 
shown. 

One-incli core samples of soil were taken up to a depth of fifteen inches at one 
random point in each plot. Eye-inspection of the cores showed two distinct hori- 
zons, zero to six inches and six to 15 inches. Each core was accordingly separated 
into two such portions. Soil of the same zones from plots, in the same portion 
of the fields was pooled together to make one composite sample for that portion of 
the fields. These were examined for their contents of organic matter by Robinson, 
McLean and Williams method, The results are given in Table III. 

**' ..... n 
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Table HI 

Increase in organic matter content of soils due to biological tcetd eradication 


Organic matter ^Carbon content X 1 724 


Description t 

Horizon 

O' 0' 

Horizon 

1 C' 15* 

(Soil from f tld No 3} — 



0 63 

ennn treated 

0 71 

0 66 

untreated 

0 69 

1 0 81 

eann treated 

0 86 

1 0 80 

{Foil from field No 80) — 

; 


Untreated 

0 08 

l 0 Oft 

Treated (green weeds) 

0 R9 

0 77 

, Untreated 

0 G9 

0 71 

• Treated (Musa) 

0 90 

0 09 


The treated patches apparently showed a higher content of orgimc matter jn 
the upper tones of their soils than that of the corresponding control and the hotter 
quality of gram obtained maj Iks due to consequent changes in soil characteristics 
In order to verify this further examination is being made of these soils and of thoso 
from Ians patches where the weed has not been biologically eradicated and where 
crops cannot be successful!} grown It is hoped thus to separately assess tho effect 
of bans growth itself on the soil as well as estimate the influence of the treatment. 
Theso results will bo presented in a further communication Tho differences in 
wheat quality duo to changes in environment including soil condition have been re* 
corded b> many workers (Wheat Studies 1934) 

It has been found practicable to eradicate perennial weeds by applying to the 
land a monsoon cover of green material allowed to decay in sttu The weed 
infested soil appeared to have liecomc more productive than the surrounding 
area being enriched with organic matter and the quality of wheat gram grown upon 
it was also superior 
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A STUDY OF SURTI BUFFALOES REARED AT THE 
POONA AGRICULTURAL COLLEGE DAIRY 

BY 


0. N. DAVE, B.Ao., Post-oramtate (IJaxgalore) 

Dcmomlrahr in Animal Husbandry and Dairying, College of AyricuUurc, Pornu 


Ik India, the buffalo supplies the bulk of the milk and milk products such a-, 
butter {both for table use and cooking purposes), ghee, hhoa (dessieated milk), 
curd, buttermilk, etc., and accordingly is the main dairy animal of the country. 
One of the most important problems for a dairyman, either in business for the pro- 
duction and disposal of milk or as a breeder with a view to establish an economic 
type of dairy animal for the country, is to maintain a steady and regular supply 
of milk economically. 

In order to achieve this object the following are the initial problems which 
require to bo investigated : — 

(1) Distribution of calvings in different months. 

(2) Lactation period and dry period in different calvings. 

(3) Distribution of milk yield in different lactations month by month. 

(4) Persistency in lactation yield month by month. 

With a view to study these problems, the records of farm-bred buffaloes of tho 
Surti breed hare been examined in detail by the writer at t lie Agricultural Col- 
lege Dairy, Poona, where this breed is systematically reared and maintained. 
Animals that had aborted or given birth to a premature calf and those that were 
purchased from outside have not been taken into consideration. Under usual 
conditions, the animals are fed with green fodder at milk-stage (throughout the 
year) viz., maize, nihea, oats and peas, lucerne aud guinea grass, supplemented 
with small quantities of chaffed I:adabi. Neither grass, hay nor any grazing is 
given to the herd. The concentrates fed mainly consist of a mixture of wheat- 
bran, groundnut cake, crushed hulthi (Dolichos bijlorns) and cotton seed, with two 
ozs. of common salt per head per day, at the rate of 4 - 5 to 5 lbs, of above mixture 
for every 10 lbs. of milk produced. 


( 407 ) 
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lhe procedure adopted in the study was to record separately the monthly 
milk yield of buffaloes ill different lactations, together with the dates of calving 
and dates of going dry m order to work out the following data — 

(1) Actual number of dajs a buffalo was m milk during the first month of 
her lactation (as it is generally a broken month) 

(4) Aetna! milk yield m each month 

(3) Number of days m milk and dr> in each calving period 

I Distribution of calving of Sort: buffaloes in different months 
lhe total number of cases examined m the aboac study was 335 


Table 1 

&hou tup distribution of callings of Sum buffaloes in different -months mthtjftar 


Month 

Number 

of 

calvings 

Percentage 

of 

calvings 

i 

January 

16 

4 77 

February | 

6 

1 76 

March 

8 

2 39 

April 

4 

1 20 

May 

9 

2 69 

June i 

8 

2 39 

July 

[ 10 

5 07 

August 

| 65 

16 41 

September 

09 

20 60 

October 

65 

| 19 40 

November 

44 

13 14 

December 

32 

9 55 

Total 

335 

100 00 


The above table shows that (1) there is a particular period, viz , August to 
November, when about 70 per cent of buffaloes call e as a result of which there 
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is a largo production of milk up to January and thereafter the milk supply goes 
down gradually till the next calving season commences, (2) the maximum number 
of calvings is in September i.e., about 21 per cent— and the minimum he., 1-2 
per cent, in April. 

The data, when further examined with respect to first calvings only, give 
very interesting information, showing the natural tendency towards calvings— 
even in tho case of first calvers — as shown below : — 

Tablb II 


Showing the distribution of first calving among Surti buffaloes in different months 

in the year 


Month of calving 

Number 

of 

calvings 

Percentage 

distribution 

J anunry 

• 

, 

• 

• . . 

4 

4-76 

February 

* 

4 

. , • 

. . . 

3 

3-57 

March . 


4 

• • 


3 

3 '57 

April 


• 

• • 

• • • 

■ ■ 


May 



* • 

. 



J unc 



• • 


■ ■ 

•• 

July 



* • 

* 



August . 



• » 

. 

13 

00 

r— 4 


September 



4 • 


29 

34-52 

.83-34 

October 



• * 

• • • 

18 

21-43 


November 



. 


10 

11 • 91 J 


December 

- 



• » • 

4 

4-7G 





Total . 

S4 

i 

f 

j 100-00 

1 


It appears from tho above tabic that (1) the first calvings are mainly concen- 
trated from August to November to the extent of about S3 per cent and the 
remaining 17 per cent is distributed from December to March, (2) there were no 
first calvings from April to July and (3) the maximum number of first calvings 
i,e,, 34-5 per cent, falls in the month of September. 
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Jh g. 1 shows the percentage distribution of calvings in different months of 
tho year. 



rio 1. Showing percentage distribution of calvings m Sarti breed of buffaloes 


II. Lactation period and dbv period among Surti buffaloes in different 

CALVINGS 

(a) Lactation, period — There were 335 buffaloes for the study of the distribu- 
tion of calvings as given under Table I, but in some of these all cl ita regarding 
the lactation length, dry period and lactation yield were not complete; thue 
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rejecting the animals whose data were incomplete, there remained 218 buffaloes 
under the study of lactation period and dry period as given below 


Table III 


Showing the mean standard devialiotis and coefficient of variation of lactation-length 
among Snrti buffaloes in different lactations 


Number of lactation 

Number 

of 

cases 

Mean lacta- 
tion length 
in days 

1 

Standard 

devia- 

tion 

Coefficient 

of 

variation 

1st .... 

• 

72 

1 

383*7 

134-1 

34-9 

2nd .... 

• 

47 

367-7 

90-9 

26-4 

3rd .... 


33 

338-6 

67*8 

I 

' 

20-0 

4th .... 


24 

317-4 

68-7 

21-6 

6th .... 


16 

321-0 

87-6 

27-2 

6th .... 


11 

301-2 

69-1 

1 

19-6 

7th to 10th . 


16 

311-2 

! 

46-9 

1 

! 

14-7 

■ 

Total 

• 

218 

1 



Average 

J 


i 

| 350-1 j 

D 

22-8 


Table III indicates that (1) the average lactation length is 350 days in 
burti buffaloes, (2) the first lactai ion is the longest of all, viz., 383 days, (3) the 
lactation length gradually decreases from first lactation onwards, and (4) on an 
average no mature animal remains in milk for more than thirteen months. 

L 
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(l») Dry p mod * — There were 21S buffaloes (* e , the same animals os studied 
under lactation period) for the study of dry period na given below 

Table IV 

Shotting the menu standard donations and coefficient of t ariahon of dry period among 
Surtx buffaloes in different lactations 


Number of lactation 

Number 

of 

cases 

Mean dry | 
period | 
in days | 

Standard 

devia- 

tion 

Coefficient 

of 

variation 

let 


72 

118-9 j 

76-6 

63-6 

2nd 


1 47 i 

118-7 

60-3 

42-4 

3rd 


1 33 

! 108-6 

67-0 

62*4 

4th 


1 

1 24 

101 2 

49-8 

49-2 

6th 


1 

16 

106 0 

28-8 

27-4 

6th 


11 

09 C 

36-9 

37-0 

7th to 10th 


10 

SO 2 

61-6 

69-8 


Total 

218 





Average 


111*0 ' 

60-3 

64*3 


It appears from Table IV that (1) the average length of dry period r? Ill 
dajs m Bnrti buffaloes (2) on an averago no mature animal remain* dry for 
mere than four months and (3) the dry period gradually decreases as the animal 
advances in lactation '• 

The follow mg table gives a consolidated review of the lactation period and 
dry period of Bnrti buffaloes in different lactations. 
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Tabu: V 

Showing (he length of lactation and dry period among Snrli buffaloes in different lacta- 
tions 


' 

Number of Jactation 

Number 

of 

on^es 

, 

| .Mean Incta- 
j lion length 
in da vs 

! 

i 

Mean dry ' 
period 
in days J 

i 

Interval 

between 

two 

calvings 
in days 

1st 

72 

| 383-7 

118-9 

602-0 

2nd . • • ... 

47 

357-7 

118-7 1 

476-4 

3rd ..... 

33 

338-0 

108-G 1 

447-2 

4fch ..... 

24 

i 317-4 

101-2 1 

418-6 

5th 

15 

321-0 

105-0 1 

426-0 

6th 

11 

301-2 

99-0 j 

400-8 

7th to 10th .... 

10 

311-2 

S0-2 t 

397-4 

Total 

21S 

t 

• ' 1 


Average 


, 350-1 

111-0 

461-1 


Tabic V shows that the interval between two calvings works out to 
461 days in Surli buffaloes — 350 day's in milk and 111 day-> dr}’ — or in other 
words a Surti buffalo, on an average, conceives 14S days after calving (461 
days interval between two calvings minus 313 days as gestation period). 

, Fig. 2 shows the graphical review oflactat ion length and dry period of Surti 
buffaloes during different calvings. 



Lactations 

Fig. 2. Showing calving interval, lactation length and dry period of Surti buffaloes 
III. Distribution or milk yihld in dhturunt lactations month by month 
There were 218 cases under study from one to ten lactations. Table VI 
gives the average monthly milk yield of Surti buffaloes till the completion 
of drying of all cases in each lactation. 

L 2 



Table VI 

Showing the average monthly mi 11 yiefci of Snrii buffaloes «i different lactations 
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Table VI shows that, (1) irrespective of the number of lactations, there is 
a general tendency towards decline in milk yield as the lactation period advances 
in spite of the fact that the number of animals in milk remains almost constant 
duringfirsteight to nine months of the lactation and (2) the fifth lactation shows 
the highest yield. 

Table V indicates what the mean lactation period of a Surti buffalo 
is likely to bo during different lactations. Table VII is based on these 
periods in order to show the average milk-yielding capaoity of a Surti 
buffalo in different lactations. 


Taiu.u VII 


Showing the mean laclnlion yield, lactation length, dry period and annual average 
yield of Surti buffaloes in different lactations 


Number 

of 

lactation 

Lactation 
yield 
in lbs. 

Number 

of 

calf's 

Mean 

lactation 

length 

in 

days 

Mean 

dry 

period 

4-s ! 

i 

Total 

interval 

betwcon 

two 

calvings 

I 1 ” 

days , 

Annual 
average 
yield 
in lbs. 
(based on 
calving 
interval) 

1st . 

405-1 

72 

3S3-7 

1 

118-9 

502-6 

2044 

2nd . 

4 5S9 

47 

357-7 

118-7 

476-4 

3516 

3rd . 

4772 

33 

338-0 

10S-0 

447-2 

3895 

4th . 

4703 

24 

317-4 

101-2 

418-G 

4101 

5th . 

4882 

15 

321-0 

105-0 

426-0 

4183 

6th . 

4857 

n 

301 -2 

99*9 

400-8 

4423 

7th to lOtli 

•1521 

10 

311-2 

SO -2 

307-4 

4152 

Total 


218 

.. j .. 



Moan 

4600 


350 *1 

. 

; m-o 

1 

461-1 

3887 


Tabic VII shows that (1) the yield is gradually increasing from first lactation 
onwards reaching the maximum, viz., -1882 ]b«s. in the 5th Jactation, (2) the 
mean Jactation yield works out at 4609 lbs. with 461 days as interval between 
two calvings (350 days in milk and 111 days dry) and (3) the average annual 
yield (based on milking and dry period combined) works out at 3887 lbs. 
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Pig 3 gives a graphical representation of tho lacation yield. 



LacUt'ons 

Fit* 3 Showing lactation yield o! Snrti buffaloes 
XV PERSISTENCY IN LACTATION \ IEOD MONTH BY MOUTH 


In the study of persistency of milk-yield the first month of calving, which is 
usually a broken month, has been omitted ; moreover tho yield in the first month 



A STUDY OF StJim BUFFALOES 


417. 

is also irregular. The persistency is therefore worked out from 2nd to 3rd 
month, 3rd to 4th month and so on till the 1 1th month of lactation, as after that 
period most of the animals dry off and the population becomes very small. 

Table VIIT shows month to month decline in milk yield (in percentage) 
in different lactations. 

Table VIII 


Showing month-io-month decline in milk-yield in different ladactions of Surti 

buffaloes ( in percentage) 


Month 

1st 

lacta- 

tion 

2nd 

lacta- 

tion 

3rd 

lacta- 

tion 

4th 

lacta- 

tion 

5th 

lacta- 

tion 

6th 

lacta- 

tion 

! 

7th 

to 

10th 

lacta- 

tion 

i 

Average 
! decline 
per 

100 

lbs. 

, * 

2nd to 3rd . 

+ 2-6 

2-1 

2-4 

+ 4-1 

3-4 

+ 1-6 

I 

i + °' 7 

-f 0-15 

3rd to 4th . 

5-5 

7-2 

6-0 

9-9 

7-8 

5-5 

, 6-4 

! 

6-81 

4th to 5th . 

3-9 

0-4 

7-0 

6-2 

7-2 

13-4 

8*3 

6-52 

5th to 6th 

5-3 

0-4 

9-5 

9*6 

4-8 

2-4 

7-1 

6-78 

6th to 7th . 

5*9 

9-3 

8-2 

n-i 

9-4 

■ 

13-9 

5-5 

8-38 

7th to 8th . 

8-0 

15-0 

12-9 

13-4 

114 

9-S 

10*3 

11-39 

8th to 9th . 

14-9 

8-0 

12-7 

19-4 

14*1 

j 

2-7 

13-9 

i 

12-84 

9th to 10th . 

10-2 

11 -0 

19-3 

9*6 




17-32 

10th to 11th 

11-7 

20-3 

28-4 

17-9 


! 

3-3 j 

i 

i 

B 

16-70 

Average decline . 

7-63 

10-05 

12-07 | 

1 

11-74 

! 

12-21 | 

j 

io- 4s ; 

i 

12-47 , 

10-23 


It appears from Table VIII that (1) the decline per 100 lbs. is almost 
constant for first six months, after which the effect of pregnancy is felt on the 
milk yield, which is indicated by a sharp drop, (2) the first lactation shou^ the 
minimum decline, viz., 7-63 per cent, (3) the decline in the remaining lactation-' 
remains almost uniform i.e., 10-05 to 12-47 per cent and (4) the average moruh,y 
decline of all lactations combined works out at 10-23 per cent. — . — . 


* Vide reference Kartha [1934] 
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Pig- 5. Showing month-to-montli decline in milk yield of Surd buffaloes (of 
all lactations combined) (in percentage) 
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Summary 

(1) About 70 pet uent of Svitti buffaloes calve, between August anil November 
tie least number of calvings taking place in the month of April 

(2) Eighty tl ree per cent of first calvings occur between August and Norem 
her— there being no first calvings from April to July 

(3) On an average, a Surti buffalo lactat’s for 370 days and then remains dry 
for 111 dajs thin the interval between two calvings works out at 461 da vs 

(4) The fir«t lactation of a Surti buffalo is the longest , viz , 383 days md the 
sixth is the shortest, viz 301 days 

(5) The number of animals in milk remains almost constant during the fird 
eight to tuna months of a lactation 

(6) Average lactation yield of a Surti buffalo works out at about 4 COO tb* 
with 401 days (350 days in milk and 111 days dry) as mean interval between two 
calvings 

(7) llio annual average vicld of a Surti buffalo is about 3 900 lbs 

(8) The average monthly decline m tho milk yield of Surti buff does works 
out at about 10 23 per cent The first lactation shows the minimum decline, 
ii* ,7 63 percent 

REFERENCE 

Kartba K P It (1034) Ind J Vet Set d Anm llusb 4 30 G2 
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gravitj, titrable acidity, pH (determined colorjmetrjcally), mineral matter, 
fats (as ether extractives) erode protein protem nitrogen non protein nitrogen, 
carbohydrates (by difference), calcium, phosphorus and iron were determined 
lermcntation was allowed to proceed at room temperature, which ranged it the 
time of the experiment between 18° and 21°G Representative sample were 
taken as far is possible diluted to definite proportions, and then analysed Dj 
lution was carried to an extent corresponding with the practice followed m honus 
in various sections of the population , in poor homes considerable quantities of 
water are added 

Analyses of skimmed or separated milk sometimes known as ‘buttermilk’ 
were not earned out since data already exist regarding the composition of such 
milk 

Two samples of buttermilk ' of type (3) were analysed, one sample represent 
uvg the washings during the manufacture of butter from cream supplied hy a con 
tractor to a neighbouring dairy (■sample 1) the other sample (2) being washings 
obtained from cream made m the dairy itself The cream was diluted with water, 
kept at room temperature for about twenty four to forty eight hours, and then 
churned The fat that separates was removed The fluid left over represents 
' buttermilk ’ 

In addition, ‘ buttermilk ’ was prepared from comparable samples of cow’s 
milk obtained from the same dairy, fermented with pure cultures of B Acid- 
ophilus Three flasks containing 500 c cs of boiled nnlk were, on cooling, each 
inoculated with 10 c cs of B acidophilus culture and allowed to ferment under 
aseptic conditions in an incubator maintained at 37 °C The contents of the 
flasks were analysed after eighteen twenty four and forty two hours of fermenta 
tion after partial removal of fat Simultaneously two more flasks containing a 
similar quantity of milk were allowed to ferment with an equivalent amount of 
a mixed and impure culture of B acidophilus, in a manner simulating the prac 
tice followed m Indian homes The contents of the flasks were analysed after 
eighteen and twenty four hours of fermentation after partial removal of fat These 
experiments were earned out to find out whether any differences in chemical 
composition could be detected as a result of fermentation with pure and with 
mixed culture of B acidophilus 

The results of the analyses of the different samples, are set out in Tables I 
and II 
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It is to bo soon from tho above tables that a little nitrogen is lost on prolonged 
fermentation, how this loss occurs is obscure. During the process of souring 
milk the non-protein nitrogen increases, which is presumably due to the splitting 
up of tho complex protein molecule into simpler amino-acids. It is thus possible 
that the nitrogen of soured milk has a higher biological value than that of sweet 
milk. The increase in non-protein nitrogen is not proportional to the duration 
. of fermentation. Titrable acidity, as is to be expected, increases with fermenta- 
tion. 

As tho dilution increases the amount of fat that separates and can be removed 
becomes greater. The composition of the 1 buttermilk 5 at various dilutions as 
regards elements other than fat is therefore not exactly proportional to the degree 
of dilution. 

The composition of the * buttermilk ’ prepared with a pure culture of B. 
acidophilus is not very different from that of ‘ buttermilk ’ prepared with impure 
cultures of this organism, except, as regards specific gravity. Tho former kind 
of ‘ buttermilk ’ is consistently liglder (Table II), which probably is due to a differ- 
ence in texture of the * curds ’ in the two samples. 

The chemical composition of a sample of' buttermilk ’ of type 1 can be rough- 
ly deduced from its content of total solids. In practical nutrition work, deter- 
mination of total solids, or of specific gravity by an ordinary lactometer may be 
of service. In diet surveys an attempt should be made to record intake of ‘ butter- 
milk ’ in terms of the original whole milk from which it is derived. 

‘ Buttermilk 1 obtained from cream during churning (type 3) is pf low nutri- 
tive value, sinco most of the nitrogen, fat and ino ganic elements are temeved 
when the original separation of the cream from milk takes place. 

Nomenclature 

In India the term ‘buttermilk’ usually means soured milk, with tho fat 
partially removed, and diluted to varying degrees (type 1). Strictly speaking, 
tho term should be applied only to the liquid obtained during the manufacture of 
butter from cream (typo 3). Considerable confusion has been caused by the use 
of the word to describe products of quite different nutritive value. Vernacular 
terms may be equally misleading, as is indicated by the following extract from a 
letter from Colonel Sir Arthur Olver, Animal Husbandry Expert to the Govern- 
ment of India, to the Director of Nutrition Research, Coonoor. 

“ In the Punjab the word lassi is used for three products. 

(1) Tho fluid which remains when butter is made from soured whole milk 

by churning. Some water is usually added. 

(2) The curd prepared from soured whole milk. This contains the whole 

of the butterfat in the original milk but is diluted with water and 
thoroughly stirred before taking. This is known as adh rirlca or 
' lassi ’. 
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(3) Ordinary sweet milk diluted with prater before drinking w known »< 

‘ hacht lan * 

These oro the names in common nso in the Punjab, and presumably tho wonb 
* chach ' and ' chhas \ used in other parts of India, mar hare a similar wide m»an 
jng I find that * buttermilk * is defined in the dictionary as “ tho liquid remain 
ing when butter has been churned from cream ” Whether that creitn has been 
obtained by mechanical separation or by steaming the milk over a water hath does 
not mneb matter This fluid contains only a fraction of the protem and salts 
in the original milk and that is tho meaning which I have always attached to the 
term ‘ buttermilk ’ Thus to mo this term docs not at all indicate the product 
with which you aro mainly concerned anil which is of such great dicta r\ import 
anco, ms tho fluid which remains after the bntlerfat Ins been removed from 
milk for the production of cream, ghee or butler Tint residue contains pnirti 
rally tho whole of tho protein and salts of tho fullnnlk and would, T think, ho beM 
mil ic.it td in India by using tho rather ciimbcrsonio cajtion, ‘skmuned or 
m pirated milk (lam chach or chhas)* 

The term ‘ buttermilk * is definitely misleading and I suggest that the above 
is tho only way of indicating tho product in which as nutritionists we are mainly 
interested ” 

In educational work it is difficult to avoid employing tho term 'buttermilk ’ 
to indieatc soured skimmed milk, diluted or otherwise, since tho use of the term 
is popular and widespread At present tho only way out of the difficulty is to add 
a description of the method of preparation wlion dealing with tho various milk 
products consumed in India 

SrsrsrARY 

1 Tho chemical composition of various types of 'buttermilk* has been 
investigated 

2 A slight loss of nitrogen was found to occur when fermentation was prolong, 
od Non protein nitrogen increased with souring 

3 In practice the composition of a sample of * buttermilk * can he roughly 
estimated from its content of total solids or specific gravity bv an ordinary lacto 
meter 

4 Confusion is caused b\ the use of the term ' buttermilk * to denote various 
preparations Strictly speaking, ' buttermilk ' means the hqmd remaining when 
butter lias been churned from cream Tho use of the term to describe other milk 
preparations can bo justified only by widespread popular usage To avoid confu 
sion, the method of preparation should bo described when the terra 'huthrmilk' 
is employed 

Agkkowixdgmevt 

This work was earned out under the Indian Research Fund Association 
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COTTON CULTIVATION IN IRAN 

[From nn article “ Dio Landwirtschaftliche Produktion Irans” by Bruno Laupert, 
in “ Dor Tropenpflanzer ”, Volume 41, No. 2, February 1933 (page 60), (translated by 
Dr. W. Burns, Agricultural Export, Imparial Council of Agricultural Research).]. 

Production statistics prepared by the Agricultural Department for the 
Iranian years 1310 to 1313 are available. The occurrence of errors in the first 
year of such statistics both in yields and in areas is understandable. The hectare 
is not yet standardised in all parts of the country. The old unit of surface mea- 
surement was the kharwar, but the khanvar was and is a measure of weight also. 
As a measure of surface it denotes the area on which a khanrar of wheat or barley 
is used for sowing. 1 kharwar = 100 batman, 1 batman = about 3 kg. (exactly 
2970 grms.). Therefore a kharwar is about 300 kg. (exactly 297 kg.). Since 
1934 tho metric system has been generally introduced into Iran ; also the weights 
gramme, kilogramme, tonne (metric ton) — thousand kilogrammes. Recent 
statistics from the Iranian year 1313 (i.e., A. D. 1934) are recorded in the new 
metric system, i.e., in metric tons, kilogrammes and hectares. These last figures 
of tho year 1313 can therefore bo taken as fairly reliable. The production of the 
most important products was as follows : — 

Ton3 (Metric) 

1310 1311 1312 1313 

(1931) (1932) (1933) (1934) 

Cotton 25,910 53,257 52,884 92,688 

A comparison of tho present production figures with those of export in the 
same years show the following : — 

•1310-11 1311-12 1312-13 1313-14 1314-15 
(1931-32) (1932-33) (1933-34) (1934-35) (1935-36) 

Cotton . . . 29,600 14,300 26,360 27,823 16,745 

Cotton production figures give the seed cotton, export figures only the lint : the 
relationship of lint to seed cotton weight is about 1 : 2. There seem to he several 
errors in these statistics. 

( 427 ) 

N 
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Cotton — The area cultivated has increased markedly from 53 000 hectare 
m 1932 up to nearly 1Q0 000 hectares m 1934, and m 1937 reached 200 000 hectares 
The old mam centres of production, viz , the centre, the north and the east have 
very considerably increased their areas and cotton cultivation has also spread into 
other parts of Iran In 1934 the production statistics give for the first tunc 
separate figures for American and Iranian cottons, viz , 

American — 63,269 hectares producing (>7,940 tons of seed cotton 
Iranian— -33,068 hectares producing 34,648 tons of seed cotton. 

Tho export figures for J934 35 were — 

4,000 tons Filestam priced at 4 98 Rial* per kilogramme 
11,600 tons American priced at 3 90 Rial per kilogramme 
11 000 tons Iranian priced at 2 75 Rial per kilogramme 
In tho year 1935 36 exports were — 

5,000 tons Filestam priced at 4 3 Rtal per kilogramme 
6 400 tons Am°ncan priced at 4 0 Rial per kilogramme 
5 300 tons Iranian priced at 3 6 Rial per kilogramme 
1 ilestani can be classed among the American sorts (long staple) It is derived 
from a cross between Egyptian and American cottons made by the owner Hakimy 
on the Filestam estate and is about 12 years old Every year it covers an in 
creased area 

Under the head Iranian is to be understood a form of O herbaceum, which 
Ins been in the country for many years and whose capsule does not open at the 
time of ripening and therefore requires only to be pulled off At the same time the 
fibres are shorter and the price therefore smaller A comparison of the figures 
of tho two areas for 1934 would Beem to show that the Iranian variety gives re 
psatedly better comparison, however, we should consider the areas where at least 


a thousand hectares of the one or the other sort is cultivated The 

following are 

tho figures for the three main such areas 

— 





Centre 

American 

. 13 880 hectares 


14,771 

tons 

=■ 1065 kg 

per hectare 

Iranian. 

1.400 


1,505 

» 

~ 1076 

Do 

North 

American 

27,700 „ 


22 370 

„ 

= 807 

Do 

Iranian 

6 000 

- 

4 050 


= 675 

Do 

East 

American 

10 204 , 


11,654 

„ 

= 1142 

Do 

Iranian 

10 483 „ 


10 956 

„ 

= 1045 

Do 

Total average of the three areas 
American 51,784 „ 


48 795 


-* 942 

Do 

Iranian 

17,883 „ 

«= 

16 511 

.» 

- 923 

Do 


•Rial = roughly two annas 
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The American kinds show a somewhat better yield per hectare. We can 
roughly take an average of a thousand kg. per hectare as the yield of either about 
300 kg. being lint and 700 kg. seed. However, different prices are paid for the 
three kinds, both for export and in the inland market. We shall not take the 
very widely varying prices paid for expert in 1934-35 but content ourselves with 
the figures paid in 1935-36. These were Iranian 3’60 Rial foi;kg. lint and American 
4*15 Rial. 

The money value of the cotton produced per acre is as follows : — 

Iranian . . 300 kg. at 3* 60 Rial per kg. = 1080 Rial per hectare 

American 300 kg. at 4*15 = 1245 Rial per hectare 

Similar differences appear if one compares the market prices at Teheran for 
seed cotton. In spring of 1937 these were as follows : — 

Filestani . . 1 ■ 17 Rial per kg. =' UTORial per hectare.' 

American . . 0 • 97 Rial per kg. = t 970 Do. , 

Iranian . . 0 ‘70 Rial per kg. = 700 Do. 

The management of cotton production including cultivation, working up of the 
harvested material, distribution and export lies in the hands of monopolistic 
company formed in August 1935. Cotton production in Iran has greatly increased 
due to the activities of this company. In the year 1937, it was expected that an 
area of 200,000 hectares would be cultivated. 

Home (Iranian) requirements in the year 1312 were about 8,000 tons and have 
slowly risen. They were estimated at 12,000 tons in the year 1315 and about 
14,000 tons for the year 1316 (1937). The heme requirements ought to further 
increase when the spinning mills now in course of execution, start work. The 
following table shows the main customers for Iranian cotton in the last five 
years : — 



1310-11 

(1931-32) 

1311-12 

(1932-33) 

1312-13 

(1933-34) 

1313-14 

(1934-35) 

1314-15 

(1935-36) 


Tons 

Tons 

Tons 

Tons 

Tons 

Russia . 

28,160 

9,490 

9,840- 

19,820 ! 

13,990 

Germany 

• . 

2,230 

10,330 

3,650 

2,040 

Japan . . j 

. • 

34 

3,870 

1,220 

19 

British India . 

1,450 

2,010 

1,810 

i 

1,230 

630 


N 2 
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The todal export for the last five years is 109,000 tons made up as follows •— 


Tons 

Russia. . 81,300 

Germany 18,250 

Japan ...... ... 6,143 

British India ......... 7,630 

Of the 8,600 tons of cotton sent for export in the year ending 21st February 
1937, over 90 per cent has gone to Russia According to the Customs report the 
prices move between 4 25 Rial to 5 30 Rial per kg The monthly Customs 
bulletin does not however Bhow the kinds of cotton (this is only done at the end 
of the year) so that the differences in price are understandable On the other 
hand, for July- August, 1936, the following prices were noted for lmt of the follow 
ing qualities in the market of Teheran . — 


Files tarn 5 60 Rial per kg 

American ........ 4 67 Do 

Iranian 5 67 Do 


Cotton prices in the interior market are higher than tho world prices obtained 
for export cotton 


* 


* * 


THE FAR EASTERN ASSOCIATION OF TROPICAL MEDICINE 

10th Congress 

The 10th Congress of the Far EaBtern Association of Tropical Medicine will 
be held at Hanoi (Address ” Ige^ante ”, Hanoi, Indcclune) from the 24th to 
30th November, 1038. 

All licensed Medical, Dental and Veterinary practitioners are eligible for 
membership The membership fee for the period 1934 38 is £3 (or Rs 40 2) 
and should be paid to the Local Provincial Secretaries of the Far Eastern Asso 
ciation of Tropical Medicine, to whom the names of members in their areas should 
be submitted The members are also requested to inform the Local Secretaries 
whether they propose attending the Congress. The titles of any papers which it 
is proposed to place before the Congress should be submitted to the Local Secre- 
taries at an early date Arrangements will be made for the reading at the Con- 
gress of any paper submitted by a member who is unable to attend 

The Ninth Congress held at Nanking m 1934 decided that sections on Food 
Problems and Sanitary Measures with reference to Sewage and Garbage Disposal 
should also be added to the programme of the 1 0th Congress 

Further information may be obtained from the Local Provincial Secretaries 
or from Lt Col G Covell, MD.DPH.DTM & H , FR E S , I MS .Director, 
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Malaria Institute of India, and local Secretary of the Far Eastern Association of 
Tropical Medicine for Government of India, Kasauli, Punjab, or the Honorary 
General Secretary, Far Eastern Association of Tropical Medicine, Parapattan 10 
Batavia (Centrum) Java. 

THE EMPIRE JOURNAL OF EXPERIMENTAL AGRICULTURE 

The January 193S Number of the Empire Journal ofExperimental Agricul- 
ture again contains several articles of Indian interest, as will be seen frcm the list 
of contents reproduced below : — 

The Application of Science to Modern Tea Culture, by P. H. Carpenter. 

Manuring Eevea, II. Revision of Experimental Results by means of a 
Sampling Method for Yield, by W. B. Haines. 

Cereal Grains as a Source of Nutritionally Useful Phosphorus, by L. C. 
Snook. 

The Relation between Body-conformation and Productivity in the Cyprus 
Fat-tailed Sheep, by M. Finci. 

The Relative Values of Organic and Inorganic Nitrogen Fertilizers, by 
A. H. Lewis. 

Experimental and Statistical Technique of Some Complex Cotton Experi- 
ments in Egypt, by F. Crowlher and M. S. Bartlect. 

The Chemical Composition of the Grain and Straw of Varieties of Oats 
bred at the Welsh Plant Breeding Station, by W. M. Ashton. 

Dicalcium Phosphate and Steamed Bone-flour as Supplements for a Phos- 
phorus-deficient Ration, by W. Godden and S. C. Ray. 

The Cattle of the Gold Coast, by J. L. Stewart. 

The Potato Industry in Jersey, by D. Simpson and T. Small. 

•t 

RESEARCHES IN CHEMOTHERAPY 

(Reprinted from Nature, September 4, 1937, with kind permission of the author. 
Dr. F. L. Pyman and the Editor, Nature)- 

Chejiothekapy, which forms the subject of Dr. F. L. Pyman’s presidential 
address before Section B (Chemistry), may be regarded as the treatment of disease 
by chemical substances, which have been shown by biological methods to be 
relatively much more toxic to pathogenic organisms than to human or other 
animal hosts. 
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Chemotherapy was developed by Paul Ehrhch, and its most outstanding 
achievement has been the introduction of the arsenic group of spirochaehcides 
In the field of bactericides, the introduction of phenol aa an antiseptic by 
Lister m 1867 has led to the study of many derivatives of phenol Recently 
systematic studies of various homologous senes of phenols have resulted in the 
introduction into medicine of hexyl resorcinol and amyl tn cre*oI, the latter 
having a Rideal Walker coefficient of 280 

The chemotherapeutic investigation of amoebicides was greatly facilitated 
by the tn vitro test for amoebicidal efficiency developed by Dobell and Laidlaw 
Using this test, Coulthard studied a senes of alkyl derivatives of harmol prepared 
in Messrs Boots* Laboratories and showed that peaks of bactericidal efficiency 
were reached at butylharmol for B typhosus and at amylharmol for S ourcus 
whilst peak amoebicidal activity was found m O n nonylharmol Balts of members 
of this series were, however, very spanngly soluble in water, and in order to obtain 
more soluble compounds the corresponding dialkylammo derivatives were pre 
pared and their amoebicidal activities compared with that of emetine Although 
the most active member was not as active as emetine, it had several tunes the 
activity of O n nonylharmol and it was suspected that the harmol residue might 
not be the important contributor to the amoebicidal properties of the molecule 
and that the dialkyl ammoalkyl group might play an important part This ltd 
through various intermediate stages to the preparation and study of a series of 
tetra alkjldiamino paraffins and of these ax tetra n amyldiaminodecane was 
found to be the most efficient For brevity, the compound is referred to as T A D D 
The preceding results had shown that, when tested by the Dobell and Laid 
law technique, T A D D was the moat active amoebicide so far prepared It 
now became necessary to compare the efficiency of this cjmpound with that of 
emetine under conditions as similar as possible to those found m the intestine 
of a dysenteric patient When tests were carried out under these conditions 
T A D D was found to be more active than emetine As originally pointed out 
by Ehrhch, the therapeutic value of a substance is a function of its toxicity to 
both parasite and human host It became necessary, therefore, to determine the 
relative toxicifcies of T A D D and emetine to mice The results of such a test 
showed T ADD to be from one third to one eleventh as toxic as emetine, de 
pending on the method of administration 

T A D D had thus a greater tn vitro amoebicidal activity and was less toxic 
to mice than emetine These results appeared to justify the clinical trial of the 
compound in the treatment of amoebic dysentery 

Bach a trial was carried out by Prof Warrington Yorke, at the request of 
the Therapeutic Trials Committee of the Medical Research Council Dnforfcu 
nately, T A D.D proved to be too irritant for parenteral administration and it 
wa« not sufficiently a-ctive to be of any real value when given orally 
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Whilst this investigation has not yielded a compound of clinical value it 
has resulted in the accumulation of valuable data which will be of value in further 
work on this subject. 

The account of such an investigation indicates the enormous amount of 
chemical and biological team work involved in attempts to evolve new drugs 
for the treatment of disease. b 


«- 


* 5 ? 

THE MAYNARD-GANGA RAM PRIZE 

Applications are invited for the “ Maynard-Ganga Earn Prize” of the 
value of Es. 3j000 which will bo awarded for a discovery, or an invention, or a 
new' practical method tending to increase agricultural production in the Punjab 
on a paying basis. The prize is open to all, irrespective of caste, creed or nation- 
ality and Government servants are also eligible for it. Essays and thesis are not 
eligible for competition and applicants should prove that some part of their dis- 
covery, invontion, etc., is the result of work done after the prize was founded in 
1925. The Managing Committee reserves to itself tho right of withholding or 
postponing the prize, if no satisfactory achievement is reported to it. All en- 
tries in competition for tho next award should reach the Director of Agriculture, 
Punjab, on or boforc the 31st December, 1938. 

* 


* -5 

The folio w'ing communications have been received from the Press Bureau 
of the International Institute of Agriculture, Villa Umberto, Eomo : — 

WHEAT SOWINGS AND THE WORLD WHEAT OUTLOOK 

The International Institute of Agriculture considers, on the basis of the 
information received up to mid-Eebruary, that the area sown to winters -wheat 
in the northern hemisphere is almost as large as that sown last year which was 
the largest recorded. The Institute also reports that the sown area is particularly 
extensive, with few exceptions in the surplus producing countries, including, in 
particular, tho United States, the U. S. S. E. and tho Danube countries. The 
area of winter sowings in this group of countries is apparently at least as large as 
the second area of last year and much above the average of the years 1932 to 
1936. 

Ee viewing the position of sowings and the present market situation, the 
International Institute of Agriculture considers that if the spring area in North 
America and the U. S. S. E. and the sowings in the southern hemisphere are not 
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considerably smaller, a very unlikely result, and if the average yield is not sub 
stantially below normal, the coming commercial year mil be marked by rather 
considerable over production and an unstable position on the world wheat raatk«t 

At present all that can be said on the outlook is that the condition of the 
winter crops is rather uneven m the United States, but generally satisfactory m 
Europe, the USSR, India and North Africa 
* 

* * 

WORLD SUGAR PRODUCTION AND MARKETS 

The International Institute of Agriculture gives the following information 
on world sugar production and markets 

The production of beet sugar which is centred almost entirely m Europe, 
the Soviet Union and North America, appeared larger and larger as the manu- 
facturing season advanced The season is now almost finished and it may he 
stated that the production of beet sugar m 1937 38 is the largest since the War, 
with the exception of 1930 31 

The Soviet Union has a record production of about 2 5 millions metric tons 
of raw sugar, or 85 per cent larger than the average of the five years 1931 to 1935 
The Other European countries have for the most part shown increases ranging up 
to 60 or even 100 per cent above the average In spite of the rather unsatisfactory 
results m certain countries, the most important of which are France and Great 
Britain, the total European production of raw sugar is a million metric tons or 16 
per cent higher than the average of 1931 to 1935 

This result is due essentially to a heavy increase in beet production m tbo 
largest producing countries except France, namely in Germany, Czechoslovakia, 
Poland, and also to some extent to increases m certain minor European producers 

The production of the two North American producing countries. United 
States and Canada, is very slightly below the average 

Tbn total world ptoductum o£ beet snigar mnlndvng, tbo Soviet Union., this 
year should exceed 1 1 million metric tons This figure is 0 9 million or 9 per cent 
larger than last year, and 25 per cent nbovo the average of 1931 35, and is within 
0 4 million of the record of 1 930 

In addition to this very large production of beet-sugar, it seems certain 
that there will also be an abundant production of cane sugar This year's pro- 
duction should be almost equal to last year’s and exceed that of all earlier years 

In short, the total production of beet and cane sugar in the 1937-38 season 
seems to be equal to or higher than the maximum reached in 1930-31, 
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Th » Production may well disturb the world sugar market. Already a decline 
in sugar prices is reported, which is especially serious on the New York market 
but was also appreciable in London and Prague at the end of 1937 Quotation’ 
of Cuban sugar on the New York Exchange fell in December 1937 to the avera™ 
level of 1935 ; though prices were better maintained on other markets and were 
even at times high, the drop of American prices represents a serious symptom 
which might reasonably cause fears of another crisis on the world sugar market' 

Since May 1937, however, there has existed an agreement concluded at 
London between the great majority of producing countries, which aims at fixing 
the export quotas of producing countries for a period of five years ; it also covers 
the regulation of the free market between certain importing countries and their 
colonies or dependencies. It is designed in principle to maintain the equilibrium 
between the world suppljr and demand of sugar. 

# * 

THE PREPARATION OF THE SECOND WORLD AGRICULTURAL 

CENSUS 

Tele International Institute of Agriculture, which in 1930 organized the First 
World Agricultural Census, is now completing its programme for the Second 
Census to be taken in 1940. 

For this purpose, in December last it assembled a conference of agricultural 
statisticians at which were represented the majority of the European countries 
and their colonies and several countries of other continents, together with the 
Secretariat of the League of Nations and the International Labour Office. The 
programme compiled from the suggestions of this Conference will be addressed 
to the Governments of all countries in the world to be put into practice, accord- 
ing to their particular conditions, in 1940. 

The aim of the census is to ascertain agricultural production as accurately 
as possible, and, in general, to secure exact information on the agricultural and 
rural economy of the various countries of the world. 

4 1 

It is also of importance that each State should know the conditions of agri- 
culture in the neighbouring countries and in the countries with which if has econo- 
mic or commercial relations. It requires such knowledge in order to direct its 
foreign trade and to compare its own position with that of other countries.- 

To secure such knowledge, countries require a good periodical documentation 
on the agricultural utilization of land and on the characteristics of its exploitation 
and vegetable and animal production. 

These considerations have already led a number of countries to undertake 
agricultural enquiries, more or less regularly, but these enquiries were conducted 



430 


AGKICULflJRF VND LIVE STOCK IN INDIA 


[V1U, IV 


at different times and with \ great div ersity of method Tiie International Insti 
tute of Agriculture considered that it was of the highest interest to co-ordinate 
these efforts and the programme it has drawn up is designed to secure this co 
ordination, which, from the international point of view is indispensable 

It believes, however, that the success of this second census depends on the 
co operation of Governments and also on the collaboration, of agronomists, tech 
mcians and fanners of all countries 


SUPPLIES AND WORLD WHEAT REQUIREMENTS 

The International Institute of Agriculture having revised, &om the data 
and reports received since October, the statistical position of the present wheat 
season, publishes the following conclusions on supplies and world wheat require 
nients 

W orld exportable supplies are estimated at 736 million bushels, or 34 million 
less than the forecast made m October They are very little larger than those 
of the last two seasons, which were among the lowest recorded for a long senes 
of ye irs Their smallness is due partly to the bad crops of Canada and Argentina 
and partly to the minimum exportable stocks with which the season began only 
about an eighth of the total surplus, or 88 million bushels, consists of stocks carried 
over from previous seasons, the remainder, supplied by the 1937 crop, being 648 
millions 

The probable requirements of importing countries stand, after revision at 620 
million bushels, or 15 millions less than the October forecast, due to a decrease in 
the probable demand of Europe, which is reduced from 420 million bushed to 405 
millions, while the probable demand of extra European countries is maintained at 
115 million bushels At this level, world import requirements are, with those of 
1935 30, the smallest “ince the Great War Against last year they show a dc 
crease of S3 million bushels or 14 per cent 

The figures of the wheat trade in the first six months of the present season, 
August 1937 to January 1938, show that net wheat exports from all the exporting 
countries were 266 million bushels, whereas the corresponding figure for the last 
season was 323 millions Imports of European countries m the same penod were 
192 millions against 180 last year, but they are forecasted for the second half 
seasonal 213 millions, compared with 258 millions m February— July 1937 
On 1st February quantities afloat for Europe were larger than those at the 
beginning of the season (37 against 26 million bushels), but much lower than on 
1st February 1937 (54 millions) 

The predicted decline m international wheat requirements, whieh is confirmed 
by the trade movements of the first half of the season, is to be attributed in the 
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case of European importing countries to the large resources at their disposal, v hich 
reinforce their general policy of import restriction, and in the case of extra-Euro- 
pean countries to the discontinuance of imports into the United States, Morocco 
and Tunisia following the good crops of 1937, in addition to smaller purchases 
by other largo consuming countries (Brazil, China, Japan, etc.). 

From a comparison of total import requirements of countries with a net 
import and the exportable supplies of those with a net export.it is apparent that 
the exportable surplus from the 1937 crop (G4S million bushels) is amply sufficient, 
in spite of the failure of the Canadian and Argentine crops, to cover the forecast 
world demand (520 million bushels), so that, for the first time since 1930, a part 
of the exportable surplus (128 millions) will be held in reserve and carried over to 
next season. Accordingly exportable stocks, which after several years of steady 
decline were reduced on 1st August. 1937 to a minimum level (88 million bushels), 
should on 1st August 1938 be about 210 million bushels, a slightly lower figure 
than was forecast for last October (235 millions) but still approximately equal to 
V'hat was regarded as normal before the great wheat crisis. 

* 

* * 

HANDBOOK OF COEFFICIENTS AND EQUIVALENTS : A STATISTICAL 
PUBLICATION OF THE INTERNATIONAL INSTITUTE OF AGRI- 
CULTURE 

Tux: International Institute of Agriculture has just published a completely 
reset edition of its Handbook of Coefficients and Equivalents. (Iiecueil de co- 
efficients cl d’dqnivahnccs). 

This small volurno was originally produced for the use of the Statistical Bureau 
of the Institute in the conversion into metric units and vice versa of the data 
expressed in other measures, for the calculation of gold prices and similar purposes. 
Its usefulness proved much more general and it met with a cordial reception from 
statisticians and economists throughout the world, with the result that three 
subsequent editions, the last dating from 1922, were called for. Tho numerous 
changes in measures and monetary units, duo not least to the unstable conditions 
in this field in the last decade, since then have made it necessary once again to 
bring the volume up-to-date. The opportunity has been taken not only to carry 
out a revision but to make a number of additions, both in tho general information 
published and in the conversion tables. 

The new edition, which has been completely reset and considerably enlarged, 
comprises 295 pages (Itccucil dc coefficients ct d’dqaivahnccs, 295 pp., Borne, Inter- 
national Inst iUite of Agriculture, 1937. Small 8°). 

The first part gives the units of measure and their metric equivalents, mone- 
tary units, parities and approximate indication of actual exchanges for 116 
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countries The second part comprises 06 tables of equivalents for metnc 
measures in British and American units and auxiliary tables for the conversion 
of sterling and rupee price* 

The material is preceded by an introduction indicating the rules to he followed 
in making redactions, calculating percentages, indices, etc , and is followed by an 
analytical table and alphabetical index 

In this new form the Ilecveil de coefficients et d’dquivahnces published by 
the International Institute of Agriculture is a a ery valuable tool for statisticians 
and economists throughout the world 


BULLETIN OF THE UNITED PROVINCES FRUIT DEVELOPMENT 
BOARD 

Marketing Senes 

This bulletin is issued fortnightly by the Provincial Marketing Officer United 
Provinces Lucknow for the United Frounces Fruit Development Board Single 
copy As 2, annual subscription Rs 2 8 It is distributed free to the members 
the annual subscription for membership of the Fruit Development Board is Rs 10 
The publication of this bulletin is part of tlio scheme prepared on behalf of the 
United Provinces Fruit Development Board The scheme consists of the appoint 
ment of subsidized commission agents in the important markets of tho United 
Provinces on specified terms for the disposal of the fruits of the members of tho 
Board The commission agents are required to deposit security to the Board 
as a guarantee of good faith and their work is supervised by three Marketing 
Supervisors and a Marketing Inspector under the control and general supervision 
of the Provincial Marketing Officer Orchardists will do well m joining the Fruit 
Development Board and making use of the facilities provided by it for marketing 
their produce 

The bulletin gives wholesale and retail prices of fruits m some of the important 
markets of the United Provinces and other useful information such as trend of 
prices, demand, forecasts of crops, list of commission agents, weight of fruit pack- 
ages, number of fruits in a container and the number of packages and quantity 
of fruit m a wagon load The bulletin ser\ es as a good medium for advertising 
fruits and fruit plants 

It is hoped that the example set by the United Provinces Fruit Develop- 
ment Board will bo emulated m other provinces and states m India 
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THE PUNJAB PROVINCIAL CO-OPERATIVE FRUIT DEVELOPMENT 

BOARD 

The Co-operative Fruit Development Board, Punjab, has issued a- new series 
of bulletins dealing with fruit industry in foreign countries, namely, Egypt, Pales- 
tine Italy, France and Switzerland. These bulletins are based on the notes taken 
by the author (S. Lai Singh , Fruit Specialist) during his tour in these countries from 
April to October 1934. The information contained will be found interesting by 
all lovers of fruit industry as different aspects of fruit culture of western countries 
are dealt with in a clear manner. The first few pages in each of these bulletins are 
devoted to the general information in regard to the area, population, status of fruit 
industry and various legislations passed to promote the general activities of the 
horticultural departments. This is followed by brief noles on the varieties of 
fruits grown in various localities, horticultural practices followed and hints on 
the cultivation of fruits as practised there. Nurserymen and horticultural de- 
partments desirous of introducing new varieties for trials would find in these 
bulletins sufficient information regarding varieties of fruits found successful as 
well as the characteristics of the same. The amount of money and labour spent 
on fruit industry in these countries is also given. This shows how much India 
is backward in this respect and how much more is needed to come to the level 
of development of these countries. The bulletins are well illustrated which 
makes them still more interesting. [R. L. S.] 
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ABSTRACTS 


Studies in plant breeding technique, III. Crop analysis and varietal 
improvement in Malvi jovoar , J. B. Hutchinson, V. G. Panse, N. S. Apte 
and B. M. Puoir. (hid. J. Agric. Sci, 8, 131). 

Tun present status of jowar in Central India has boon surveyed and the possi- 
bilities of crop improvement by selection studied. 

Snowden’s classification is shown to bo inadequate to the needs of agricultural 
botany. Thoy wars of Central India arc assigned to one of his main groups ( Sorghum 
durra Stapf), and it is shown that Iho limits of at least three of his species in this group 
are transgressed in tho single, variable, inter-breeding crop population. 

Results of a crop analysis carried out in Malwn and Nimar are described and 
compared with tho3e obtained from a similar study on cotton by Hutchinson and 
Chose. 

Two years’ mass select ion had no appreeinblo effect on the yield of Malvi jowar. 

Progeny row work was carried out in replicated randomised blocks as described 
by Hutchinson and Panse. Largo and highly significant differences in yield between 
progenies were demonstrated in each season and three strains, ono significantly superior 
to the local in yield and tho other two of considerable promise, were isolated. It is 
suggested that tho plant, breeder should endeavour to retain as vido a rnngo of material 
ns possible in “ small bulks ” trials to improvo his chances of discovering somo strains 
superior under all environmental conditions. ( Authors' abstract) 


Micro-climatology of an irrigated cotton field in Sind- B. M. D aural and 
S. S. Chine y. (hid. J. Agric. Sci, 8. 101). 

Temperature and relntivo humidity iiwido the cotton crop grown undor irri- 
gated conditions in Sind were recorded periodically by means of an Assmann’s Psychro- 
meter, the results of which arc presented and discussed in tins paper. 

The micro-climate inside tho developing crop of cotton, when compared with 
the ordinary nir conditions prevailing outside, differs in many respects. Outside 
factors exert tho basic pull on nil situations, but tho periodicity of irrigation to the 
crops acts against this pud mid modifies the crop environment considerably. When 
tho crop has attained its maximum size, tho crop environment inside, assumes tho 
nature of a perpetual cloudy weather. The temperature and relative humidity in- 
side a crop aro farthest away from tho normal just after an irrigation. As tho soil 
underneath tho crop dries, inside conditions tend to approach those obtaining outside, 

( 443 ) 
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till again deflected -widely by another irrigation This super imposes a periodicity 
•ver the normal daily and seasonal trends of climatic variations of a locality. 

The growing plant thus experiences a variety of climatic conditions during ita 
life Apart from the daily weather changes, the frequency and the quantity of irriga 
tion has the most dominating influence on. the climate inside and over a crop specially 
in an and tract like Sind The shade of the crops creates a separate environment 
for such organs of the plants 03 lie inside, while their top and sides which get direct 
sunshine for varying periods of time during the day, experience altogether a different 
kind of climatic cond tions (Authors' abstract ) 


Some leaf diseases of Hevca brasiltensis new to India. M Jlmu and 
P R Mehta (Ind J Agnc Set 8, 185) 

A disease of young leaves of rubber plant ( Hevea brasihensis) was reported early 
in 1936 from a plantation m South Trovancoro. It was noticed to do a good deal of 
damage at the tune of annual refoliation and was accompanied by abnormal leaf 
fall The young leaves were free from spots but badly shr veiled, white the matura 
leaves were badly spotted The cause of the discaso seems to be < idium kcvac Stem 
man and Qloeosponum alborubrum Petch Another fungus isolated from the disea ed 
leaves was Oolletolnchum ficus Kds with its porfect stage Glcmerella cingulata (Stonem ) 
S. and VS Th.se fungi have not be»n recorded previously from India on Hevea 
brasiUensis ( Authors’ abstract) 


Some experiments on the carotene content of grasses and concentrates and 
the feeding of Guinea grass to dairy cows. J K Makiujant and B N 
Banerjeb (Ind J Vet Set <t Antrn Husb 8, 13) 

The carotene content {carotmoid pigment after separation of chlorophyll and 
xanthophyU) of seventy three samples of grasses, hays, and other fodders, has been* 
determined In the mature green stage, grasses contain 18 to 66 mg Silage of 
Guinea gross contains only 4 mg , while the grass itself contains 60 mg Maize, bajn, 
and ragi at the flowering stage contain 24 to 96 mg but m the straw or fodder stage, 
very little Legumes like leultkt, meiht, soya been cowpea, peas, and iarat contain 
98 to 182 mg Lucerne 164 and Paspalem 260, are very nch sources for carotene 
Dry grasses from forest areas and hays and straws aro very poor in this respect Of 
the fifty two concentrates examined, most of them contained nothing or at the most 
traces in a few samples By increasing the proportion of guinea grass (carotvnosd 
feed) it is possible to increase the carotene content in the blood and milk of cows. 
The vitamin A content of the butterfat is, howeier, not materially altered (Authors 
abstract ) 



ABSTRACTS 


445 


‘ Soil conservation districts D. S. Myer. ( Agricultural Engineering 

March 1938, Pp. Ill to 113). 


(D. S. Mj'or is the Chief of Urn Division of Co-operative Relations and Planning Soil Conserva- 
tion Services, U. S. Department of Agriculture ami lie presented this paper before tho Soil 
and Water Conservative Division at the meeting of tho Amorican Society of Agricultural 
Engineer* at Chicago, December 1, 1037). 


Erosion can lx; controlled effectively only by treating oacli bit of land accord- 
ing to ito own needs and adapt abilities. Steep or highly orodiblo land should generally 
bo planted to a growth of trees or shrubs : inteiinediatc areas in permanent pasture ; 
crop production should bo confined to those puts of tlio farms whero erosion can bo 
checked by rotations, engineering devices and proper methods of cultivation. Tho 
ideal is a proper combination of agronomic measures, simple engineering structures 
and approved methods of forestry. Programmes of this general type aro being carried 
out in co-opouuion with tho Soil Conservation Service by more than 50,000 fanners 
and ranchers. Each of these areas was .selected to typify a broad surrounding agri- 
cultural region. Tho demonstration operations are not intended as a complete solu- 
tion to the erosion problem but merely ns guide posts helping to point tho way to 
solution. They cover something less titan 3 per cent of tho total agricultural area in 
the U. S. A. Yet it is estimated that 75 per cent of this area is either actually or poten- 
tially subject to some form of era-ion damage. There is real need of a mechanism 
whereby erosion control measures which liavo proved effective can bo applied over 
considerable of our credible land. In the first half of 1937 the legislatures of twenty- 
two Amur] cun .States pas-ed enabling laws setting up state soil conservation com- 
mittees and permitting the formation of local districts for tho purposo of controlling 
erosion. These enactments arc of u democratic character. Actual organisation 
of a district can come only after public hearings liavo been held and at least a majority 
of land occupiers, voting in a referendum, have signified their npj;rovnl. Once created, 
the district is governed by a board of live supervisors, three of whom ore elected by 
local balloting and two appointed by the state committee. But no important step 
in procedure cun bo t aken w.thout consulting tho will of the majority of land occupier* 
themselves, and numerous safeguards arc provided to protect the individual against 
any possible injustice. Once organised, the district functions as a Governmental 
sub-division of the state with all tho privileges ordinarily pertaining to such units. 
The district may conduct erosion control projects. It may enter into contracts with 
individual farmers and assist them in the formulation of soil conservation programmes 
and the adoption of erosion control practices. It is almost inevitable that in the 
near future a large number of districts will turn to tho Soil Conservation Service for 
aid and advico. The experience gained by this Sorvico from operation of the demons- 
tration programmo over a four-year period combined with tho knowledge obtained 
by other agencies, has crystallized into a comprehensive fund of practical informa- 
tion on soil and water conservation. Tho Service will fully co-operate with those 
districts which approach the problem of erosion control in an effective mannor. The 
precise form of this co-operation cannot bo established until an adequate background 
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of experience has been acquired The amount of the Service’s aid to a particv.’ar 
district will probably be determined to some extent by the programme's and work plans 
which are adapted In general, the Service will provide a certain amount of technical 
assistance Technicians released from project duty under the Service, will bo made 
available to districts as they are needed In certain cases monetary grants or other 
services may be given, « g , construction supplies or planting stock of new or uncommon 
varieties of erosion resistant vegetation In all cases the total amount of such con 
tributions should be matched by state or district funds made available for erosioc 
control purposes The policy relating to this type of supplemental service has net 
been fully worked out Under the district, the District Supervisors are responsible 
for the adoption and carrying out of programmes and work plans within the area 
Other important pieces of land conservation legislation by tho U S Federal Go 
vemment are the following — 

(1) The Flood Control Act of June 1936 which is significant m relating the 

problem of flood control with that of land use 

(2) The Water Facilities Act passed at the last session of the Congress which 

links up tho problem of land use with that of water conserv ation Under 
it the Department of Agriculture is authorised to develop and carry 
forward a programme for the conservation and utilisation of water in 
and and «emi and states It is recognised that the success of all them 
movements depends very largely on the whole Iieartod cooperation 
of all interested national, state, and local agencies, both governmental 
and pm ate (11 B) 


A note on a new method of control for insect pests of the cotton plant. 

T G Mason and E Phillis (Emp Cotton Oroiung Rev Vol XL V, No 4) 

Following certain observations by Hurd Karrer on the toxicity of selenium 
and selenium containing plants to aphids, the authors have tried out the possibility 
of using selenized cotton plants as a trap for cotton stamers and pink bollworm Trials 
with cotton plants grown in sand cultures, on nutrient solutions containing different 
concentrations of sodium selenate, showed that growth was strongly depressed when 
the concentration exceeded 60 p pro During grew tint was noticed that the sek 
nized plants were not repellent to tho aplucls, hut that the infestation on such plants 
was at a much lower level than on the control ones The feeding of cotton etotners 
(Dysdercus Houardi B) with tho green bolls of eelemzed plants resulted in the death 
of all the insects in those cases where the selenium concentrations were 10,20 and 
60 p p m and 60 per cent of tho insects where the selenium concentration was 6 p pun 
It was, however, found that as development proceeded tho Stainer became more resis 
tant to selenium poisoning Similar experiments w jth pink boll wojm were less 
conclusive owing to the difficulty of breeding them in captivity but they shewed tl at 
though tho moths were not repelled by the selenized plants, there was considerable 
mortality m such bolls (P. S S ) 
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The application of science to modern tea culture. P. H. Carpenter Chief 
Scientific Officer, Indian Tea Association. {Emp. J. Expt. Agric. Vol. YI , No 21) 

The adoption of scientific methods by tea industry may be said to have begun 
in the present century. Mann in studying the problems of North-east India quickly 
realised that one of the main troubles -was the loss of soil fertility and the inability 
of the deteriorated soil to supply the necessary quantity of nitrogen to the bushes 
The supposition that the use of artificial nitrogen on tea soils exhausts the soil of 
organic matter is the reverse of the truth. Results of the experiments conducted 
at Tocklai made it clear that at any rate for tea culture there might be no fear that the 
use of an inorganic manure such as sulphate of ammonia would deplete the soil of 
organic matter so long as the tea pru n ings are incorporated in the soil. It would also 
seem that incorporation of this kind of organic matter as prunings into the soil is 
sufficient for soil requirements and consequently no gain in crop is obtained by the 
use of bulky organic manures. Experiments have shown that for the same applica- 
tion of nitrogen cattle manure possesses about l to $ the efficiency of sulphate of ammo- 
nia. The tea crop and the quality of the finished tea can be maintained by the use 
of moderate annual application of nitrogen only which can most efficiently be given 
in the form of sulphate of ammonia up to a maximum of 300 lbs. per acre. This result 
has made it to reduce the cost of the manurial programme by about 25 per cent or 
more — a very valuable saving under conditions that impose strict economy. 

The use of phosphatic manure either alone or in conjunction with other manures 
has so far found to have little effect on the crop. The use of potash as a manure has 
shown conflicting results. It has improved the quality in Ceylon but has deteriorated 
it at Tocklai. These apparently contradictory results may be due to the difference 
in the amount of potash in tea leaves at the two places. 

The results of cultivation trials indicate that for tea (a perennial crop) annual 
soil stirring does not appear to be necessary. Although such a method as hand-weed- 
ing and entire suppression of weeds can be practised satisfactorily on flat lands it has 
been found to result in soil erosion on slopes. 

It is in the direction of variety selection and production of uniformity in the pro- 
geny of tea seed-gardens that the next big development in tea culture is likely and 
the importance of research in this direction is now recognised throughout the industry. 
The progeny of all seed-gardens is much hybridised and it is evident to any casual 
observer that the plant raised in any one seed -garden gives progenies which differ 
considerably among themselves in appearance. A very great improvement would 
result if uniform characteristics could be aeliieved in the product from any one seed- 
garden. The work of vegetative reproduction by breeding and selection of bushes for 
some desirable quality is in progress hr Java, Russia, Tocklai and Ceylon. 

In pests and diseases the recognition of root disease causing the death of bushes 
has resulted in the adoption of methods to prevent it from spreading. The study 
of disease organisms has greatly decreased the casualties. Leaf diseases are con- 
trolled by systematic spraying and pruning. The disease that enters through piun- 
ing-cuts is still a difficult and as yet an insoluble problem. The problem that is still 
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senous is how to treat rotting pruning cuts on old bushes , so far no satisfactory solu- 
tion has been found 3 


On the manufacturing side three theories of tea fermentation, t e , (I) that it b 
purely a chemical reaction (2) that the reaction depends upon the presence of ermmcs 
naturally present in tea leaves and (3) that that enzymes exist in the cells of micro- 
organisms but not in tho cells of tea leaves have received attention For a long 
timo it lias been evident that none of these theories can satisfactorily explain all the 
happenings m the factories but it is now appreciated that both the enzymes te , of 
the tea plants and of the micro organisms may be active in tea factories Chemical 
analysis has revealed the important effect that the constitution of tho taimrn found 
m tea differs from that of digalhc acid (tannic acid of the British Pharmaeopea) This 
discovery is of much importance for it is no longer peimissible to attribute Die physio 
logical reaction or digalhc acid to the tannin of tea This has often been done in. the 
past by medical men and h w led to much misrepresentation m regard to tea dnnk 
ing (It L > 5 ) 


Manuring hevea, II* Revision of experimental results by means of a 
sampling method for yield. W B Haines Field Research Officer, 
Dunlop Plantations, Ltd (Emp J Expl Agnc Vol VI, No 21) 

A new system of recording yield by a sampling method has been introduced in 
tho Dunlop mammal experiments on rubber which has improved the reliability by 
avoiding certain human sources of error and has increased the detailed information 
obtained The older method was designed with the main object of fitting m with 
ordinary estate routine Plot sizes were arranged to correspond with tasks and the 
collection and carrying of latex samples was left to the tappers who had no oppre 
ciation. of tho experimental requirements In the new method these weaknesses 
have been lemoved An independent proportional random sample of trees is taken 
on certain days and the yields are recorded by a special man who does all the work 
of collecting coagulating and weighing the latex properly Blocks of treatments 
are dealt with in one day, so that day to-day change (weather) is eliminated with 
blocks m the analysis The method by giving individual tree yields is eminently 
suitab e for following through the interesting details of yield reactions during winter 
ing periods when abnormal yields or rapid changes occur The data collected weft 
illustrates greatly extended information made available by the new method of re- 
cording 

The new results recounted refer to the eleven 25 plot experiments described m 
the previous paper where the results extended to the end of 193 1 the fifth year of 
action of the manures The present account covers yield taken between May and 
October 1937, the seventh year of manuring The changes shown are therefore a com* 
bination of tho advance m the field responses and of such corrections os the improved 
technique of recording has introduced The data cannot be regarded as definitive 
but they ore of sufficient volume and consistency to establish a new interpretation 
The new figures show in every case significant increases due to manuring The overage 
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effect of tlio complete inorganic fertiliser is significantly greater limn that for any 
other irealment. Tlio superiority of this over sulphate of ammonia is distinctly 
established in six cases out of cloven. Ono must therefore revise the conclusion ex- 
pressed in tho previous paper that complete inorganic fertilizer and sulphate of ammonia 
were for practical purposes nearly equal. In the past there was a tendency to re- 
present tho yields from nil manured plots ns more uniform than the facts warranted. 

In regard to tlio economics of treatment the average of all the experiments indi- 
cates a very wide margin of profit from tho treatment with sulplmto of ammonia (70 
to 80 per cent). Tho complete inorganic and tlio NK treatments give a small margin 
only whilst tho organic mixture is too cosily for any profit. Nitrogen con ho given 
as tho chief requirement with tho least risk of extravagance and tho best times and 
amounts of mineral additions leave much room for conjecture though their ultimate 
vnlue seems clearly established. 

Progress has also bom made in tho interpretation of the effects of tho manures 
on growth. The previous paper suggested a girth increment rato of 0*5 in. per annum 
as » standard below which need of manuring would bo in much evidonee. It would 
now appear that a good response lias been shown in experiments where tho control 
has not fallen so low and the suggested standard may he raised to 0-7 in. per annum. 
A rough rtilo to bo u«cd in conjunction with other field observations is also indicated, 
i.c., starved conditions may bo presumed if flic growth rate has fallen much below 
half tho average rate since planting. Measurements of growth and of bark-thick- 
ness servo to indicate the gross improvements produced by manuring, hut they are 
not sufficiently closely correlated with yield for serving to distinguish between cases 
of restored rubber, (hut is, for comparing the relative powers of different fertilisers to 
increased production, (11. L. S.) 


The relative values of organic and inorganic nitrogen fertilizers. A. H. 

Lewis, 1. 0. I. Agricultural lies enroll Station, Jealoit’s Hill, Bracknell, 

- Berks. (Emp. J. E:rpt. Ayric. Veil. VI, No. 21). 

Tub experimental work described consists of two parts. In the first part tlio 
results of a field experiment which was conducted at Hatchet, Bucks, on the snmo site 
in 1934 and 1035 on alluvial soil in typical market garden conditions arc described. 
Tlio crop used in this experiment was Brussels sprouts. In the second the results of n 
parallel pot culture experiment which was conducted in glazed pots, using ns growth 
medium a mixture of soil from tho experimental field at Dntcliel and sand nrc given. 
White mustard ( Sinapi/t alia) was used ns tho test plant in the first year, several im- 
mature crops being harvested to study uptake of nitrogen in tho early stages of tho 
experiment. Barley and wheat were used in the second nncl third years. Tho treat- 
ments were tho same ns in tho field experiment with the addition of urea and ammo- 
nium nitrate. Tho term ‘ organic nitrogen fertilizers ’ in this experiment mean those 
materials of plant or animal origin which contain a fairly high proportion of plant 
nutrionts and can thus bo classified as fertilizers. Bulky organic materials of low 
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nnalyeis such as farmyard manure, do not coma in this category The result* pf 
penments to study tho relative effects of orgmue and inorganic nitrogen fertiltr»r» 
under these two conditions shoo that organic nitrogen fertilisers an not superior to 
Inorganic nitrogen fertilizers in crop producing power There is no evidence flat 
organic nitrogen fertilizers have any value beyond that to total nitrogen content. 
The evidence shows that provided that the lime status of the soil is maintained at 
adequate level, inorganic nitrogen fertilizers will give nt least as good results as orgnric 
fertilizers supply mg tlic same amounts of nitrogen 

Tho main claims of tho superiority of organics in (1) the slow rchase of availabU 
nitrogen (2) os tv eourco of humus and thereby improving the physical condition of 
tho Boil and (3) containing specific beneficial substances, e g , hormones are explained 
in tho discussion in tho end n*> of no special ndi outages ov er tho inorganics {It J !S) 


Experimental and statistical technique of some complex cotton experiments 
in Egypt. F CnowTREU and M S Uautli s<j. Imperial Chemical Industries, 
Ltd (Emp J Expt Atjrie Vol VI, No 21) 

Tur experimental and statistical technique wd in a senes of complex cotton 
experiments earned out m Fgypt during 1034 30 is discussed m relation lioth to tie 
objects of tho research programme ond to the particular conditions determining f rl 1 
experimentation on the cotton crop in Egypt The expemrents were Imitcd m the 
1934 season to simultaneous comparison of the four factors, v onoly , spacing, nitrogen 
and water supply In 1935 phosphate generally replaced water ns the fourth factor 
Ah tho information from the experiments proved consistent, in 1936 tl e investigations 
were extended to include such factors as date of sowing and date of fertiliser ftpplt 
cation 

Statistical aspects of tho results considered include figures on the relative accuracy 
of main and sub plot or of partially confounded to completely randomized lay-outs . 
imd tho correction for damage duo to salt accumulation in tho upper layers of th«*°il 
for three of tho 1936 experiments The venation in fert hty throughout tho «t« u* 
three representative experiments is illustrated Snlt accumulations m the njijw 
lay ers of the soil can bo v ory serious jn Egypt owing to tho harm done to the crop 
Such salt accumulations are produced by inadequate drainage of sub-sod water the 
salt moving upwards m the wet soil and accumulating on the ndgo above the level 
reached by tho irrigation water If this accumulation is severe early in the season 
tho young cotton plants die Tho occvirrenco of salt is so wide-spread that any rones 
of experiments if representative must include seme experunenfs in wl ith tl e yield* 
of some plots are reduced by salt damage The exact typi of lav -out decid'd on »* 
necessarily a problem demanding some dt liberation d< pending both on practical anil 
theoretical considerations No lay-out, however, will eliminate tho ext rime pnteli 
ness and the need for core in tho choice of an experimental rite is indicated iff LB) 
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The following abstracts of articles from the Indian Forester have been received 
from the President, Forest Research Institute, Dehra Dun, and are published here 
as they are of interest to agricultural workers : — 


Regeneration and propagation of sandalwood* S. Rangaswami. [hid. For. 

XL1H (8) : 522-37, 1937). 

Natural reproduction of sandal*, general seasons of seeding and the seeding 
capacity have been discussed. 

The causes for the absenco of seedling growth in certain localities have been traced 
to seed destruction by various agencies especially rodents. 

Natural spread of sandal in Salem North Division since 1869 has been worked 
out. The importance of seed selection by natural agencies such as birds, animals, 
etc., pointed out. Various artificial methods of sandal propagation have also been 
described and the merits of artificial regeneration from nursery-grown plants by 
different methods over direct sowings have been indicated. ( S . Rangaswami) 


Note on sandal growth in Coorg. J. E. M. Michele. (Ind. For. LXIII (9) : 

583-87, 1937). 

Of the sandal trees in Coorg, only 8 per cent are in the forest reserves, the re- 
maining 92 per cent are in estates outside that have been subjected to frequent fires 
and damage by villagers. Yet recent enumeration figures indicate that many of the 
trees have managed to survive to over 15 in. girth and the possible explanation is 
that either natural regeneration is profuse or light fires stimulate growth. The argu* 
ment that trees found in rich soils of the semi-ever-green type do not contain as much 
lieartwood as those on poorer soils of the deciduous forests is open to question. Syste- 
matic tending and precautions against fire in dry weather might improve stocking 
in relatively good sandal areas. { M . V. Laurie) 


Note on the comparative strengths of sapwood and heartwood* H. Trotter. 

■ (Ind. For. LXIII (9) : 598-600, 1937). 

Shows that for all practical purposes the difference between the strengths of 
heartwood and sapwood is negligible. (H. Trotter) 


Departmental collection of Kulu gum ( Sterculia urens) in Damoh division* 

Kesar Singh, (hid. For. LXIII (7) : 449-55, 1937.) 

As a result of defective tapping resulting in a large number of trees being killed 
and of poor financial results, it was considered necessary to replace the lease system 
by departmental collection in January 1936. 

Q 


452 


AGRICULTURE AM? LIVESTOCK IN IIsDlA 


pltl,lT 

In tho j car 1934 35, 297 maundg of gum was collected for Its 1,310 This quaaitf 
was sold for Rs 3,165, giving a net profit of Rs 1,849 In the jear 1033 ^ 

maunds of Kulu gum was collected for Rs 5,113 winch was Bold for Rs 11,865 mrm? 
a profit of Rs 6,765 

The most suitable dimensions of cuts ore 6 inches by 18 inches, but this mpneq 
further investigation. 

Tho overage yield per treo comes to ono socr (» e , 2 2 lbs ) per year (Ktnr 
Singh) 


Seed origin and its importance in Indian forestry. M V LumiE ( Ind For 
LXII (1) 18 22, 1930) 

Tuts articlo, in repty to a previous article by K D Josln, wum m\c*tigihon« 
at present ui progress in India with regard to seed origin Tho present lack of control 
over tho source of Becd used m artificial regeneration work is emphasised and sugges 
tions mode for certifying tho origin of all seed supplied deportrnentallv A eldest 
fication of the different types of characters that may bo inherited is gnen Special 
mention is made of tho effect of sizo of seed in teak and other species on germination 
and subsequent development The question whether provincial seed testing stations 
could porform any useful function is discussed, and tho impossibility of such stations 
exercising any chock on tho hereditary suitability of seed is mentioned (21/ V taunt) 


Porcupine-proof fencing. E C Mobbs (Ind For L\II (II) phi© 1, 
G7G 81, 193G) 

DFscJtiBEa experiments with different gauges, mesh, height and dt plb of burj 
mg or width of layering along tho ground for wire netting fences against porcupine* 
Layering was found useless A fence of 18 gauge, 1 inch mesh 4 feet wido fired scrtt 
cally with 1J foot above ground is recommended (21/ V Laurie) 


Regeneration of frost-liable forests in the Central Provinces. K P 
Saoreiya (Ind For LXIII (9) 578 79, 1937) 

Ov tho presumption that frost bito in plants is caused when temperature of the 
surrounding cold air falls below a certain level, the writer suggest* a method of pro 
\ exiting frost by inducing circulation of tho stagnant cold air bj cutting a sene* of 
strips across the frost liable depression running in tho direction of the prevailing wmd 
in tho locality ( K.P Sa^rtvja) 
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Results of coppicing, pollarding and penning experiments to stimulate 

Stnchnos nux-vomica fruit production. J- W Isichoisok. (Ind. For. 
LXIII (9) : 588-97, 1937). 

The vield of huchila seed is proportionate to the size of the tree. (2) Coppicing 
11 rdine trees reduces the size of the tree and causes a loss in seed production 
OT i is never likely to he made up. Pruning has the same effect but to a lesser degree. 

Connicing very voung trees may result ultimately in their acquiring croons of 
fuller spread than if they were left to grow naturally, but trees tend to develop spread- 
ncr crowns as soon as height growth starts falling off, artificial measures to promote 
crmvn spread are therefore not likely to be worthwhile. (4) The yield of seed from 
individual trees fluctuates remarkably from year to year. Drought or fire, especially 
• the latter, cause a subsequent drop in yield. (J. W. Nicholson) 



REVIEWS 


Scientific Horticulture (Formerly the H. E. A. Year Book}. The Journal 
of the Horticultural Education Association- Vo!. VI 1938. (Price is 
net, 6 d by post, obtainable from the Editor, Scientific Horticulture, South 

Eastern Agricultural College, Wye, Kent England ) 

This volume, like its predecessors, is of a high standard and full of informs, 
tion Pages 17 to 159 contain seventeen papers read at the Third Revision Course 
m Horticulture at the University of Reading from September 14 to 17, 1937 
There are eight other papers of which three give a clear concise account of some 
scientific subject closely connected with horticulture These are — 

External Organic Growth promoting Substances and Green Plants by 
M Thomas 

Boron Deficiency in Horticultural Crops Recent Developments by A W 
Greenluh and 

Chromosomes and their Importance in Horticulture by F W, Sansome 
The last named will be specially useful to those who have read a little elementary 
genetics Bucb as given in Punnet b " Mendelism ” It is particularly worthy of 
notice by anyone who teaches plant genetics Incidentally it may bo remarked 
that all the worth while teaching of plant genetics in India js done m certain of 
the agricultural colleges or in the Imperial Agricultural Research Institute The 
Book Reviews and Notices at the end give a conspectus of some recent important 
horticultural literature [W B ] 


Potash Deficiency Symptoms (Kennzeichen Des Kalimangels, Signes De 
Manque De Potasse). By Processor Dp. Aon ii c Oskar Eckstein, 
Albert Bruno and Dr J W Turrentine, with the collaboration of 
G A Cowze and Dr G N Horner, published by Verlagsgcsellschaft Pur 
Ackerbau M B H Berlin, S W II, 2nd Edition, 1937 (Price not stated) 

Tins sumptuous volume is written throughout in three languages and has 
nearly half its bulk taken up by beautifully coloured illustrations indicating visually 
the effects of Jack of potash in certain crops There are also various un coloured 
photographs in the text and a diagram radicating in kilogrammes per hectare, 
the' amount of plant food removed from the soil by average crops There is a 
( 454 ) 
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foreword by M. Gabriel Bertrand, Member of the Academy of Sciences of France 
and of the Academy of Agriculture, who introduces the three main authors as 
follows : — 

“ Prof. Oskar Eckstein, formerly of the Faculties of Science of the Universities 
of Chicago and Pe kin g, directs the scientific activities of the German Potash Syndicate. 
He is the author of numerous chemical and agricultural papers. His department 
edits the review 1 Die Emahrung der Pfianze ’ and includes the unusually well equipped 
Agricultural Experiment Station at Berlm-Lichterfelde, both well known throughout 
the agricultural world. 

M. Albert Bruno, Ingenieur Agronome, is the director of the Scientific and Agri- 
cultural Service of the Society Commerciale des Potasses d’Alsace. After Ivur/iy 
years of activity in the laboratories of the French Ministry of Agriculture, he was 
appointed to the post of Director of the Central Laboratory of this Ministry and was 
entrusted later with the supervision of the whole service. After the war Mr. Bruno 
devoted a great part of his energies to the reorganization of the official agricultural 
stations. In 1927 he was delegated by the Ministry of Agriculture to take over his 
present position with the French potash mines. 

Dr. J. W. Turrentine was formerly in-charge of Potash Researches of the Bureau 
of Chemistry and Soils, United States Department of Agriculture. His book ‘ Potash ’ 
published in 1926 gives a review of the world’s potash situation at that time. The 
different groups engaged in the exploitation of American salt lakes and mineral de- 
posits and in the importation of potash salts to the United States have recently founded 
a joint research and educational service under the name of American Potash Institute 
and Dr. J. W. Turrentine was selected as its president.” 

After the introduction, the first part of the book deals with general symp- 
toms of potash deficiency, under which there are four sections : — 

(1) External symptoms and modifications of the inner structure of the 

plant, 

(2) secondary effects of potash deficiency, 

(3) potash deficiency and the market value of crops, 

(4) pathology of potash deficiency. 

The second part deals with potash deficiency symptoms of various cultivated 
crops including — 

(а) maize and other cereals, 

(б) fruit trees, 

(c) vines. 

There is a useful bibliography of 209 titles. 

There are persons both lay and scientific, who have a tendency to regard 
any publications connected with commercial companies producing or selling arti- 
ficial manures as necessarily biased and therefore to be regarded as propaganda. 
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A scientist, at least, ought to be able to approach ana statement of experimental 
results both critically and objectively and those who can do so will find m the 
volume under review a mine of information and a whole series of indications which 
will be of undoubted assistance to them in planning their own laboratory and field 
experiments 

There is still much to learn with regard to the role in plant life of cren those 
chemical elements known to be of first importance and a summary like this book, 
particularly when reinforced by the admirably coloured plates, is a valuable 
synopsis of a great deal of carefully documented experience [H B ] 


The Punjab Fruit Journal (Annual Number). Available from the Punjab 
Fruit Development Board Lyallpur. Fnco Re 1 for casual purcliascr and 
Ra 2 for annual subscribers for this and other copies published during the 
year 

The first Annual Number of the Punjab Fruit Journal which has just been pnb 
lished, w undoubtedly a valuablo addition to the agricultural and horticultural 
literature of the country It has an extra large number of articles of great in 
terest both in the English and vernacular sections 

The English section, in addition to tho usual interesting pages of news, com 
ments and seasonal hmts, contains no less than fifteen articles on sorao of the 
most interesting and v tal aspects of the fruit industry of the country Import 
ant among these ate Obstacles m the Fruit Preservation Industry , Cultivation 
of Apples and Cherries in the Simla Hills, Improvement of Mangoes in the Punjab, 
Canning of Fruit Juices, Cold Storage Cultivation of some Minor Economic Crops 
like Coriander, Tennel ( sonf ), Ajtrain, Dill, Henbane, Rosha grass, Xiquonce 
(mulalhi) Isabgol, etc , and a large number of extracts and abstracts from lead 
mg foreign periodicals A comprehensive fruit marketing scheme for improving 
the marketing of fruits is yet another valuable contribution to this issue 

The Urdu section has also been specially enlarged and contains about forty 
pages comprising of articles such as commercial aspect of fruit gardening, season 
al hints, a general horticultural guide, propagation of mangoes, and several 
other important articles on the control of diseases and pests of fruit trees A 
comprehensive resume of results of experiments conducted on citrus fruits in the 
Punjab of over ten pages under the joint authorship of tho Trait Specialist and 
the Assistant Fruit Specialist, Punjab, is a special feature of this section 



NEW BOOKS 

On Agriculture and Allied Subjects 


The Microscope : Theory and Practice. By Conrad Beck. (London : R. 
and J. Beck, Ltd., 1938.) Price 7s. Gd. net. 

Entomologie. 8vo. By W. Speyer. (Dresden und Leipzig : Theodor 
Steinkopff, 1937.) Price 13 gold marks. 

The Observer’s Book of Trees and Shrubs of the British Isles compiled by 
W. J. Stokoc. (London, New York : Frederick Warne and Co., Ltd., 1938.) 
Price 2s. Gd. net. 

filar ine Algae of the North-eastern Coast of North America. By William 
Randolph Taylor. (University of Michigan Studies, Scientific Series, Vol. 13, 
Ann. Arbor, filich. : University of Michigan Press, 1937.) Price §5. 

The Practical Book of Garden Structure and Design. By Harold D. Eberlein 
and C. Van Dyke Hubbard. (Philadelphia and London : J. B. Lippincott Co., 
1938). Price 21s. net. 

Plants for the Connoisseur. By Thomas Hay. (New York and London : 
Putman and Co., Inc., 1938). Price 10s. Gd. not. 

Mother Earth : being Letters on Soil addressed to Prof. R. G. Stapledon. 
By Gilbert Wooding Robinson. (London : Thomas filurby and Co., 1937). Price 
5s. Gd. net. 

A B C of Agrobiology : the Quantitative Science of Plant Life and Plant 
Nutrition, for Gardeners, Farmers and General Readers. By 0. W. Willcox. 
(London : George Allen and Unwin, Ltd., 1938.) Price 12s. Gd. net. 

Phytohormones. By F. W. Went, Ph.D., Professor of Plant Physiology, 
California Institute of Technology and II. V. Thimann, Ph.D., Assistant Professor 
of Plant Physiology, Harvard University. (London W. 0. 2: MacMillan & Co., 
Ltd.) Price 17s. net. 

Perspectives in Biochemistry, edited by Joseph Needham and David E. 
Green. (Cambridge University Press). Price 15s. net. 

Recent Advances in Entomology. By A. D. Imms, D.Sc., F.R.S., Reader 
in Entomology, University of Cambridge. (London W. 1 : J. & A. Churchill, Ltd., 
104, Gloucester Place). Price 15s. 

( 457 ) 
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Vaccine and Serum Therapy By A Fleming, JIB , FItCS, and 
G r Peine, M D , Ch B (London, W 1 J A A Churchill, Ltd , 101 
Gloucester Place ) Price 15a 

Disorders of the Blood (Second edition) ByL E H Whitby, CVO 
51 D , F R C P , and C J C Britton MD.NZ (London, W 1 J A A Church- 
hill, Ltd , 104, Gloucester Place ) Price 21a 

Muir Bacteriological Atlas Enlarged and rowntten by C E Von Booycn, 
51 D (Calcutta Messrs Buttcrworth A Co (India), Ltd , Avenue House, 
Chownngheo Square, P B No 251, 1937 ) Price Its 10 net 

Animals and Men By David Katz (London, E C 4 Longmans, Green 
and Co , Ltd , 39, Paternoster Row) Price 2a Cd net 



PLANT QUARANTINE AND OTHER OFFICIAL 

ANNOUNCEMENTS 


British India 

Notification No. F. 408-36-A, dated the 18th March 1938, issued by the 
Government of India in the Department of Education, Health and 
Lands* 

In exercise of the powers conferred by sub-section (1) of section 3 of the Des- 
tructive Insects and Pests Act, 1914 (II of 1 914), the Central Government is pleased 
to direct that the following further amendment shall be made in the Order published 
with the notification of the Government of India in the Department of Education, 
Health and Lands, No. E. 320/35-A, dated the 20th duly 193G, namely : — 

In clause (a) of rule 11 of the said Order, for tho words “ otherwise than by 
sea ” the words “or otherwise than by sea ” shall be substituted. 

t- t- 

* 

Plant Quarantine Pegu Inf ions and Import Restrictions relating to the follow- 
ing countries have been received in the Imperial Council of Agricultural Research. 
Those interested are advised to apply to the Secretary, Imperial Council of Agri- 
cultural Research, for full particulars. 

United Slates of America 

1. Modification of Pink Bollwonn Quarantine Regulations. 

2. Mexican Fruit fly Quarantine. 

3. Black Stem Rust Quarantine. 

4. Modification of Dutch Elms Quarantine Regulations. 

5. Service and Regulatory Announcements, July-September 1937. 

G. Modification of Cotton Regulations. 

Uganda Protectorate 

7. Plant Protection Ordinance (1937). 

( 459 ) 
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Yugoslavia 

8 Plant Quarantine Regulations 

Svnmaries u« i'd of Plant Quarantine Import Bes'rictionshy the United Slate* 
Department of A gnmlture, Bureau of Entomology and Plant Quarantine of: 

9 TIi* Kingdom of Iraq 

10 The Presidency of St Christopher and Xea i®, Branch West Indies. 

1 1 Th" Australian Tomtorj of Papua 

12 Iran (Persia) 



Personal Notes, Appointments and Transfers, Meetings and 

Conferences, etc. 


The names of the following recipients of His Majesty the King Emperor’s 
Birth-day Honours will bo of interest to the Agricultural and Veterinary Depart- 
ments in India : — ' ‘ 

0. B. E. : Dr. Nazir Ahsiad, Ph.D. (Cantab.), p. Inst. P., Director 
Technological Laboratory, Matunga, Bombay. 

M. B. E. : Hira Laia, Dutta, Provincial Agricultural Service, Deputy 
Director of Agriculture, Orissa. 

M. B. E. : Mr. M. R. Krishnaswami Ayyar, Ramayya, Paddy Specialist at 
the Agricultural College and Research Institute, Coimbatore, 
Madras, 

Rao Bahadur: Rao Sahib Bhaskar Pabashram Vaghoeear, L. Ag., 
Principal Agricultural Officer, Sugarcano Research Scheme, 
Padegaon, Poona District, Bombay. 

Rao Sahib : Chaudhri Ram Diian Singh, Punjab Agricultural Service, 
Cerealist, Lyallpur, Punjab. 


Imperial Council of Agricultural Research 

Colonel Sir Arthur Olyer, C.B., C.M.G., E.R.C.V.S., E.N.I., Animal Hus- 
bandry Export, Imperial Council of Agricultural Research, has been granted 
loavo on average pay for eight months combined with leave on half average pay 
for two days, with olToct from the 7lh May, 193S or subsequent date, preparatory 
to rctiromont. 

sic 

Mr. E. Ware, C.T.E., F.R.C.V.S., I.V.S., Director, Imperial Veterinary 
Research Institute, Mukteswar, has been appointed to officiate as Animal Hus- 
bandry Export, Imperial Council of Agricultural Research, with effect from tho 
date of assuming chargo and until furthor orders. 

Jtz 

Dr. W. Burns, D.Sc., I.A.S., Officiating Agricultural Export, Imperial Coun- 
cil of Agricultural Research, has boon granted leave on average pay for two months 
and twenty-seven days combined with leave on half avorage pay for seventeen 
days with effect from tho 3rd Juno 1938. 

stc 
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Mn H R Stewart, X AJS , Director of Agriculture, Punjab, has been 
oppomted to officiate M Agricultural Export, Imperial Council of Agricultural 
Research, nitli effect from the 3rd Juno 1038, nee Dn TV Brans, granted leave 


Mb SraniAL Dorr, ICS haa been appointed Under Secretary to the Gov- 
eminent of India in the Imperial Council of Agncultural Rotearch Department, 
mth effect from the 8th March 1938 until further orders 


Mb A MoD Livingstone, M C , MA , B Sc , Agricultural Marketing Adviser 
to the Government of India, baa been granted lcavo on average pay for three 
months and fifteen days with effect from tho 3rd Juno 1938, with permission to 
suffix Sunday tbo 18th September 1938 

A 

Me D R Sethi M A , B So (Edin ) I A S , Director of Agriculture, Bihar, 
has been appointed to officialo as Agricultural Marketing Adviser to tho Govern 
mont of India, with effect from tho 3rd Juno 1938, tiec Mu A McD 
Livingstone, granted lcavo 


Mu A Wilson M A B Sc , IAB , Special Officer, Cuichona Enquiry , 
Imporial Council of Agricultural Research, has bcon granted leave on average pay 
for eighteen days from the 3rd January 3938 and on half average pay for one 
month and four days in continuation thereof 


Mn Teiycgi Prasad MA , LL B , Assistant Marketing Officer (Central 
Service, Class 11), has been appointed Marketing Officer for Sugar (Temporary) 
with effect from the 1st December 1937 

A 

Indian Central Colton Committee 

The Go\ emor General m Council has been pleased to reappoint Divan 
Bahadur Sir T Yuayaraghavachabya, KBE to be a member of the Indian 
Central Cotton Committee 



PERSONAL NOTES, APPOINTMENTS AND TRANSFERS, ETC. 


463 


Tho Governor-General in Council has been pleased to reappoint Lala Shri 
Bam as an additional momber of tho Indian Central Cotton Committee, to repre- 
sent- the Cotton Mill Owners of Dollii. 

•iit 

Mb A. P. I) arrow, of Messrs. Gill and Company, Ballard Estate, Bombay, 
has been nominated by tho Karachi Chambor of Commerce to bo a member of the 
Indian Central Cotton Committee, Bombay, vice Mb. G. 0. B. Coleridge, 
resigned. 

sit 

In consoquonco of vacancies caused by tho retirement of nominated mem- 
bers from tho 1st April 193S, tho following have boon nominated to bo members 
of tho Indian Central Cotton Committco, Bombay 

By Hit Bombay Chamber of Commerce 


1. Mr. M. S. Durutti. 

By (he Tulicorin Chamber of Commerce 

2. Mr. J- Vohesh. 

By the Central Government 

3. Mr. H. Sit ARAM AN Reddi Garu, M.L.A., Vakil, Bellary, to represent 

tho Cotton Growing Industry in tho Madras Presidency. 

By the Upper India Chamber of Commerce 

4. Mr. J. Tinker. 

•it 

Imperial Agricultural Research Institute 
R.o Bahadur T. S. Vehhatramah, C.I.E., B.A., I.A.S., Sugarcane Export, 
Coimbatore, bar boon granted loavo on average pay for ono month and oo 
days from tho 20th April 1938. 

jit 

Mr N L Dott M So., Second Cane-breeding Officer, Coimbatore, has been 
appoSod to officTte as Sugarcane Expert in addition to He dnt.es, dunng 
the absence on leave of Rao Bahadur Venkatbaman. 
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Imptrta] Yetermdry Reaeartk InsUMt 

Tlio services of Mr W Taylor DVH.MRCVS.IVS, have bw re 
placed at tho disposal of tho Government of tho Punjab with oflcct from the after 
noon of tho 12th March 1938 

A 

Jin Riazttl HassaN BA.MECVS I M , Officer in charge, Biological 
Products Section Imperial Veterinary Research Institute Izatnagar, was appoint 
cd to hold charge of the post of Director Imperial Votermary Research Institute, 
in addition to his own duties with offect from tho 12th March 1938, until tho 
return of Mb F. Ware 



On return from leavo Mr J T SnntLAW M R C V S , was appointed tem 
porary Veterinary Research Officer in charge of Serology with effect from the 
1st March 1938, until Mb J R Haddow’s return 


Tho services of Dn Pubnendtj Sen M Sc Pn D , Officiating Entomologist, 
Imponal Votennary Research Institute Muhtesvar, have been replaced at tho 
disposal of the Government of Bengal, with effoct from tho 20th March 1938 

A 

Imperial Dairy Institute 

Mb S Cox Superintendent, Imperial Dairy Institute, Bangalore has been 
granted Iea\e on aaerago paj for eight months out of India, with effect from the 
20th April 1938 


Mb SI C Rati qastvam y , I D D , HDD (Scot ), Supervisor in charge, 
Wellington Slilk Depot has Lean appointed to officiate as Superintendent, Im- 
perial Dairy Institute Bangalore with effect from the 20th Apnl 1938, vtee 
Mb Cox, granted leave 


A 

Madras 

Tho Government accept the resignation tendered by Mr N (? Charley, 
BE of the post of Research Engineer, Coimbatore, with effect from the 28th 
April 1938 
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Me. Saadat-ul-dah Khan, M.A. (Oxon.), Bar.-at-Law, I.A S Dcnutv 
Director of Agriculture, IV Circle, St. Thomas’ Mount, has been granted leave on 
average pay for one month and twelve days from 1st March 193S 


Me. K. Ragiiava Acharya, Assistant Director of Agriculture, Cuddalore 
has boen appointed to bo in full additional charge of the duties of the Deputy 
Director of Agriculture, IV Circle, during the absence on leave of Me. Saadat- 
ullah Khan. 


Mb. Paul D. KarunakaR, B.Sc. (Iowa), M.Sc. (New Jersey), Agricultural 
Bacteriologist, has boon granted an extension of leave for three months, with 
effect from the 1st March 1938. 


Me. M. Sanyasi Rajh Garb, Assistant in Bacteriology, has been appointed 
as Officiating Agricultural Bacteriologist, Coimbatore, from date of talcing charge, 
vice Me. Paul D. Kabttnakar, applied for oxtonsion of leave. 

Jlk 

Bengal 

Me. A. D. MacGregor, F.R.C.V.S., F.Z.S., Principal, Bengal Voterinary 
College, lias boon appointed to bo Veterinary Adviser to tho Government of Bengal, 
in addition to his own duties, during tho absenco on leave of Me. P. J. Kerb, or 
until further orders. 

Rax SAniB Mokshada Prosad Ghosh, G.B.V.C., Assistant Director, Civil 
Veterinary Department, Eastern Rango, has boon appointed to officiate as Direc- 
tor, Civil Votorinary Department, Bengal, in the Bengal Higher Veterinary Ser- 
vice, during tho absence, on leave, of Mr. P. J. Kerb, or until furthor ordors. 

h 

Mb. IIem Chandra Das Gotta, Inspector, Civil Votorinary Department, 
has been appointed to act as Assistant Director, Civil Veterinary Department, 
Eastern Range, vice Rai Sahib Mokshada Pbosad Ghosh, appointed to act as 
Director, Civil Votorinary Department, Bongal. 
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Mb. W M Clark, M B E , B Se IAS, Deputy Director of Agriculture, 
Burma has been appointed to act as Deputy Director of Agriculture, Eastern 
Circle Bengal with effect from the 10th February 1938 vice Mr P C CnATOnrRY, 
appointed to act as Assistant Director of Agriculture 

A 

Rai Sahib Nripbndra Nath Mazumdar, G B V C , Assistant Director, 
Civil Veterinary Department Western Range, has been granted leave for the 
period from the 25th March 1938 to the 30th Juno 1938, preparatory to retire 
mont 


Mr Bhupewdra Nath Das Gupta, Inspector, Civil Veterinary Department, 
has been appointed to act as Assistant Director, Civil Votormary Dopartmont, 
Western Range, during the obsonce, on leave, of Rai Saiiid Nripendra Nath 
Mazumdar, or until further orders 


A 

Rai Saiiib Ciiunilal Mustafi, Clnof Superintendent, Dacca Tarm, has been 
appointed to act as Deputy Director of Agriculture, Western Circle, with effect 
from 1st May 1938, vice Mr J N Sirrah, deceased 

Jzk 

Mr Goshtiia Bihari Pal, M Sc , Agricultural Chemist, Bengal, has been 
grantod loavo on averago pay for two months, with effect from the 3rd May 1938 


United Provinces 

Mr C H Parr IAS, Deputy Director of Agriculture, Bundelhhand 
Circle, Jhansi, has been granted leave on average pay for a period of fivo months 
and on half average pay for one month, with effect from the 1st April 1938, or 
subsequent date of relief 


sfc 

Mr T R Low, I A S , on foreign eorvico as Director, Institute of Plant In 
dustry, Indore, has boon granted leave out of India, on full average pay for tlireo 
months combined with leave on half average pay for four months and fivo days, 
with effect from the 25th March 1938, or date of telief 
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Mr. MaQSUd Ullah s. Jung, Dip. Agri., Deputy Director of Agricul- 
ture, Rohilkhand and Kumaun Circle, Bareilly, has been transferred to Bundel- 
Idiand Circle, Jliansi, in the same capacity. 

Mr. S. 0. Roy, M.Sc., Assistant Director of Agriculture, at present working 
as Cane Development Offieor, Eastom Range, Gorakhpur, has been appointed to 
officiate as Doputy Director of Agriculture, vice Mr. C. II. Parr, LA. >S., granted 
leave, but to hold charge of the Rohilkhand and Kumaun Circle. 

A 

Punjab 

Mr. W. Taylor, M.R.C.V.S., D.V.H., I.V.S., on reversion from the post of 
Director, Imperial Veterinary Researcli Institute, Mukteswar, has resumed charge 
of liis appointment as Principal and Professor of Medicine, Punjab Veterinary 
College, Lahore, \ufli effect from the 14th March 193S, relieving Captain U. W. 
F. Walker, M.C., M.R.C.V.S., I.V.S., of tbo additional charge of Principal and 
Mr. Seth Mohammad Sarivar, M.R.C.V.S., of the duties of the post of Professor 
of Medicine. 


On return from leave Mr. Darshan Singh, Bar.-at-Law, M.R.A.C., F.R.H.S., 
M.R.A.S., I.A.S., resumed charge of his appointment as Deputy Director of Agri- 
culture, Gurdaspur, with effect from tho 3rd February 1938, relieving Mr. H. G 
Sadik, who reverted to the post of Extra Assistant Director of Agriculture. 


Khan Bahadur Jr. EaTEH-ud-Djn, M.B.E., I.A.S., Deputy Director of Agri- 
culture, Jullundur, has been transferred temporarily to foreign service out of India 
as Agricultural Export Adviser to the Government of Bahrain, from the 21st 
February 1938. 


Mr. H. G. Sadik, B.A. (Oxon.), Extra Assistant Director of Agriculture, 
Jullundur, has been appointed Officiating Doputy Director of Agriculture, Jullun- 
dur, with effect from the 21st February 1938, vice Khan Bahadur M. Fateii- 
ud-Din, M.B.E., I.A.S., transferred temporarily to foreign service under the 
Bahrain Government. 
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Khav Sahib Aoiu Ycsa* Ali Khan, Deputy Director of Agriculture, Mont- 
gomery, has been granted leave on average pay for four months, with effect from 
the 4th March 1938 


Mauk Sultan Au, I.A S , Deputy Director of Agriculture, has been trams 
ferred to Montgomery, with effect from the 4th March 1938, rchoving Kiia^ 
Sahib Agha Yusaf Ali Khan, granted leave 


The eorv ices of Dr S V Desai, B Sc , Ph D (Lond),DIC (Loud ), Agn 
cultural Bacteriologist, Lyallpur, on probation, have been replacod at tho dis 
posal of the Government of India m the Department of Impenal Council of Agri- 
cultural Research, with effect from the 8th March 1938, and ho reverted to his 
substantive appointment m the Imperial Agricultural Research Institute, New 
Delhi 

A 

Central Provinces and Berar 

Mb J S GariJwal, MRCVS.IVS, Officiating Director of Votonnarj 
Sorvices, Central Provinces and Berar, reverts to tho Government of the Punjab, 
with effect from the date on which he makes over charge of his dutios 

A 

Mb J C McDouoall M.A , B Sc (Edin ), Director of Agriculture, Central 
Proiinccs and Berar, has been appoint! d to hold charge of the office of the Direc 
tor of Veterinary Service*, Central Provinces and Berar, in addition to his own 
dutios, vice Mr J S GaRewal, reverting to tho Punjab, or until furthor orders 

A 

Mr R H Hill, M A. (Cantab ), Deputy Director of Agriculture, Fconomics 
and Marketing, Central Provinces and Borar, has been granted leavo on averago 
pay for six months and leave on half average pay for two months, with effect 
from the 17th March 1938, or such subsequent date on which he takes it 

A 

Mr P D Naip., M A , L Ag (Hons ), Post graduato (Pusa), Assistant Direc 
tor of Agriculture, attached to the office of Director of Agriculture Central Pro- 
vinces and Berar, has been appointed to officiate as Doputy Director of Agricul 
turo Economic! and Marketing, vice Mr R H Hill, proceeding on leave or until 
further orders 
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Me. P. S. Nair, G.B.V.C., Assistant Director of Veterinary Services, Nagpur 
Division, has been . granted leave on average pay for two months, with effect 
from the date on which he avails himself of it. 


Me. S. S. Ayer, G.B.V.C., Senior Veterinary Inspector, Gondia, has been 
appointed to Officiate as Assistant Director of Veterinary Services, Nagpur Divi- 
sion, vice Me.'P. S. Nair, granted leave or until further orders. 


Me. J. F. Dastur, M.Sc., D.I.C., Mycologist to Government, Central Pro- 
vinces and Borar, has been granted leave on average pay for two months and six- 
days, with effect from the. 25th April 1938. 



Bihar 


Major P. B. Riley, M.R.C.V.S., I.V.S., Director, Veterinary Services, Bihar, 
has boen granted leave on average pay for five months and twenty days and 
leave on half average pay for one year, eight months and ten days, with effect 
from the 1st April 1938, preparatory to retirement. 


Mr. Muhammad Ismail Malik, M.R..C.V.S., Officiating Principal of the Bihar 
Veterinary College, Patna, has been appointed to act as the Director, Veterinary 
Services, Bihar, with effect from the 1st April 1938, during the absence, on leave 
of Majoe P, B. Riley, I.V.S., or until further orders. 


Me. Muhammad Ismail Malik will, in addition to his own duties as Officiai- 
ing Director, Veterinary Services, hold charge of the current duties of the Princi- 
pal of the Bihar Veterinary College, with effect from the 1st April 193S. until 
further orders. 


Maulvi Muhammadi Khan, Assistant Director of Agriculture, Pusa, 
granted leave on average pay for two months, with effect from the 4th Apri 
or any subsequent date from which he avails himself of it. 
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Dr Harendra Nath Mokherjee, Senior Scientific Assistant Chemical 
Section has been appointed to act as Agricultural Chemist, tice Ds T I Mis 
cnvsDAXT deputed on foreign «emee, with effect from the afternoon of the 2nd 
November 1037 His headquarters will bo at Sabour in the district of Bhagil 
pur 

A 

Orissa 

Mr NilamamChatterJI GBVC, Assistant Director of Vetcnnary Services, 
Orissa has been vested with all the powers of a Deputy Director of Ve termary 
Sen ices in the district® of Ganjam (excluding the Khondmals) andKoraput, 
with effect from the 1st October 1937 


Rai Sahib Jacanvatii De a retired Government sen ant of the Agricultural 
Department has been reappointed to act as Assistant Director of Agriculture 
On«sa with effect from the 3rd March 1938 until further orders 

A 

Mr P S Kdppuswami has been appointed temporarily as the Votcnnary 
Imestigation Officer for Onssa with effect from tho date ho joins the appoint 
ment 


A 

North West Frontier Province 

Lieutenant Colonel E W C Noel CIE DSO, of the Indian Political 
Department relinquished charge of the Offico of Director of Agnculture and Allied 
Departments North West Frontier Province, with effect from the forenoon of 
tho 1st March 1938 


A 

Sind 

Tho Governor of Sind has been pleased to appoint Rao Bahadur V R 
Phadke, G B V C , J P , late Principal of the Bombay Vetennary College, Bombay 
Presidency to act as Director of Vetennary Services, Sind, wee Mr J H G 
Jerrom, M R C V S , I V S , proceeding on leave for six months with effect from 
the 9th May 1938 
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Mb. A. McLean, I.A.S., Deputy Director of Agriculture, East Central Circle, 
lias been transferred to Mandalay as Principal, Agricultural College, Mandalay, 
in place of Mb. D. Rhind, who remains as Economic Botanist with headquarters 

at Mandalay. 

The services of Mb. W. M. Clabk, M.B.E., B.Sc., I.A.S., are placed pcrmanent- 
lv at the disposal of the Government of Bengal, with effect from the 4th February 

1938. 

Jk. 

U Thet Su, D.I.C., B.Ag., Mycologist, has been posted as Deputy Director 
of Agriculture, East Central Circle, with headquarters at Pyinmana in place of 
Me. a. McLean, transferred. 

A 

De. A. T. Sen, M.Sc., Ph.D., A.I.C., Agricultural Chemist, has been, on re- 
turn from leave, reposted as Agricultural Chemist with headquarters at Mandalay, 



Recent Publications of the Imperial Agricultural Bureaux 


I Obtainable from the Imperial Bureau op Soil Science, Rothamsted 
Experimental Station, Harppnden, Herts 
Pertodtcal Abstracts 

s d 

List of publications and papers on Sod Science published m the Empire Over- 
seas m — 

1933 

1934 

Soil Research m the British Empire published in 1935 
Lists of Publications relating to Soils and Fertilisers — 

Published monthly, per annum, post free . 

Monthly Letters — 

Free to recipients, within the British Frapiro, of " Publications rdatmg 
to Soils and Fertilisers' Subscnption, outside tho Empire, per 


annum ... 40 

Recent Developments in Soil Analysis- 

Quarterly Supplement to tho above publications Separate copies, 
each . . 0 C 

Occasional Papers 

Technical Communications— 

34 Tropical Soils in relation to Tropical Crops . . . . .28 

Annual Report For the year 1933 34 0 6 

„ 1934 35 0 6 

„ 1935 36 0 6 

Bibliographies — 

Bibliography on Coffee ......... 2 0 

Catalogue of Journals and Periodicals m the Library of Rothamsted 

Experimental Station 2 0 

Special Publication — 

The Katamorphism of Igneous Rocks under Humid Tropical Conditions 
(by the late Sir J B Harrison) .... ..50 

Bibliography ol Boil Science, Fertilizers and General Agronomy, 1931-34 . 26 0 


tl Obtainable from the Imperial Bureau op Animal Health, Veterinary 
Research Laboratory, New Haw, Weybridge, Surrey 


Abstracting Journal 

Veterinary Bulletin— 

1931 Vol 1 Quarterly (1st Number, April) . . . , .76 

Annual subscription 20 0 

Subsequent volumes Monthly (let Number, January) . . .60 

Annual subscnption (postage paid) ...... 40 0 

( 472 } 


1 0 
1 0 
I 0 

10 0 


RECENT publications of the imperial agricultural BUREAUX 473 

Indexing Publication s. d- 

Index Veierinarins.— Four issues a year. First issue, April 19 33. Annual 
subscription (postage paid). Volumes I to HI mimeographed, Volume 
IV onwards printed . . • • . . . . 100 0 

III. Obtainable from the Imperial Bureau of Animal Nutrition, Rowett 
Research Institute, Bucksburn, Aberdeen 

Journal 

Nutrition Abstracts and Reviews. (Issued under the direction of the Imperial 
Agricultural Bureaux Council, the Medical Research Council and the 
Reid Library) — 

Subscription per volume of 4 numbers ...... 

Per single number ......... 

Occasional Papers 

Technical Communications — 

6. The Composition of Certain African Foods and Feeding Stuffs . 

7. Wheat. Pre-eminence as a Cereal Food : Nutritive Value ; Relation 

to Health and Disease ......... 

Occasional Communications — 

1. The Effect of Climate on the Composition of Posture Plants 

IV. Obtainable from the Imperial Bureau op Plant Breeding and Genetics 
Plant Breeding Institute, School op Agriculture, Cambridge 


42 0 
13 0 

1 0 
1 0 


Plant Breeding Abstracts— 

Quarterly. Annual subscription 
Single copy . 


Journal 


Occasional Papers 

Indexes to Plant Breeding Abstracts— 

Subject Index to Vols. I to V of Plant Breeding Abstracts . 

Subject Index to Vol. VI of Plant Breeding Abstracts .... 

Supplements to Plant Breeding Abstracts — 

Summary of Reports received from Countries exclusive of the British 
Empire, 1928-31. Supplement I ...... 

Summary of Reports received from Stations in the British Empire, 1 932- 
35. Supplement II ........ 

Technical Communications— 

Vernalization and Phasic Development of Plants, 1935 (Joint Publica- 
tion of the Imperial Bureaux of Plant Genetics) .... 
The South American Potatoes and their Breeding Value 
Bibliographical Monographs — 

Breeding Resistant Varieties, 1930-33 (Supplement) . 

The Experimental Production of Haploids and Polyploids . 


15 0 
6 0 


5 0 
2 6 


0 6 
5 0 


10 0 
3 6 


2 0 
6 0 
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V. Obtainable from the Imperial Bureau of Pastures and Fobaoe Chops, 
Welsh Plant Breeding Station, Agricultural Buildings, Alexandra Road, 
Aberystwyth, Wales 


Journals 


Herbage Abstracts— 

Quarterly. Annual subscription . . • • • ■ . 15 0 

Single number ........ 6 0 

Herbage Reviews— 


Subscription is at present — Vol 1 (1933), Vol 2 (1934), Vol. 3 (1935), 
Vol 4 (1936) — included jn that to Herbage Abstracts. 


Occasional Papers 


Bulletins— 

18 Pastures and Forage Crops m South Africa .... 

19 Production of Grass Seed 

20 Insects and other Pests Injurious to the Production of Seed in 

Herbage and Forage Crops 

21. The Influence of Climatic Conditions on Type Composition . 

22 Technique of Grass Seed Production ot tho Welsh Plant Breeding 

Station 

23 Production of Legume Seed 

24. Collection of Native Grass Seed in the Great Plains, U. S. A. 


3 0 
H 0 

2 6 
1 0 

5 0 

6 0 
2 0 


VI. Obtainable from the Imperial Bureau of Horticulture and Plantation 
Crops, East Mallino Research Station, East Malting, Kent 


Journal 

Horticultural Abstracts— 

A quarterly abstract publication of current horticultural literature— 

Annual subscription . ...... 15 0 

Single copy .... ..... 4 0 

Technical Communications 

7. Vegetative Propagation of Tropical and Sub tropical Traits, 1936, 

J. St. Clair Feilden and R J. Garner ......20 

8. Horticultural Aspects of Woolly Aphis Control together with a 

Survey of the Literature, 1D3C. R M. Greenslade . . .26 

Occasional Papers 

3. Annotated Bibliography on Bitter-Pit, 1934 . . 1 6 

4 Recent Work of Tropical and Sub tropical Interest . • 0 6 
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other Publications— 

Index to Volumes I-X of the Journal of Pomology and Horticultural 
Science, 1933- Compiled by Bureau, published by the Editors of the 
Journal of Pomology and Horticultural Science. Available from the 
Bureau ••••*••••*• 
Old and New Standpoints on Senile Degeneration, 1931. A. P. C. 

Bijhouwer . . • ' 

Fruit Growing in the Empire. Standardisation of Horticultural Material 
with special reference to Rootstocks, 1927. R. G. Hatton. Being 
unnumbered Empire Marketing Board Publication. (Free). 

Viticultural Research, 1928. D. Akenhead. Being Empire Market- 
ing Board Publication 11 ....... 


a. d. 


6 0 

0 6 


1 0 


VII Obtainable from the Imperial Bureau of Animal Breeding and Genetics, 
Institute or Animal Genetics, University of Edinburgh, King’s Buildings, 
West Mains Road, Edinburgh 

Journal 


Animal Breeding Abstracts (quarterly), commencing April, 1933. Annual 
subscription 


Occanona! Papers 

Bibliography of the Works of J. C. Ewart (free to subscribers of Animal Breed- 
ing Abstracts, Vol. 1), 1934 • 

Animal Breeding in the British Empire. A Survey of Research and Experi- 
ment, 1934 • 


0 6 
2 0 


VHI. Obtainable from the Imperial Bureau of 
(Helminthology), Institute of Agricultural 
Drive, Hatfield Road, St. Albans, Herts 


Agricultural Parasitology 
Parasitology, Winches Farm 


Journal 

Bibliography of Helminthology. Eor the year 1933— 

Library Edition, bound in cloth 

Stiff paper cover only 

Helminthological Abstracts (1932 onwards). Issued in five or six parts per 
volume, each volume covering the literature of a single year. Subscripts 
per volume, payable in advance • • 

Completed volumes, bound in cloth 

Occasional Papers 

(t) The Effects of some Natural Factors on the Second Ecdysis of Nematode 
Infective Larvae. G. Lapage * 

Notes and Memoranda— , , _ , , mnTinmi 

11. Recent Developments in the Control of Heterodera manom - 


10 

8 


30 

32 


0 

0 


4 0 

l e 
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PUBLICATIONS ISSUED By THE IlItERIAL INSTITUTE OF ENTOMOLOGY, 41 QUEEN’S Gat* 
London S W 7 


*v d. 

Bulletin o! Entomological Research — 

Published quarterly, end containing original articles on Economic Ento- 
mology Issued post free. 

Annual subscription (payable in advance) . 30 0 

Review of Applied Entomology— 

Consisting of abstracts or reviews of all current literature on Economic 
Entomology throughout the world Published monthly iu two 
series— 

Series 1 A ’ dealing with inseot and other anthropod pests of cultivated 
plants, forest trees and stored produots of animal and vegetable origin 

Series * B ’ dealing with insects, ticks, etc , conveying disease or other- 
wise injurious to man and animals Issued post free. 

Senes Series 

■A' ' B ' 

Annual subscription (payable m advance) . . . 30s. 15». 

Vol XXin(I035) . 42s. 21*. 

Boological Record— Part Insecta— s. d. 

Published annually about July m each year and containing as complete 
a record as possible of the literature of the previous yoar, chiefly 
from the systematic standpoint. 

Annual subscription {including postage) ...... 15 6 

Report of the Fourth Impenal Entomological Conference, 10th — 27th 

September, 1935 .......... 4 0 

Publications obtainable from the Imperial Mycolooical Institute, Kew, Surbev 
Journal 

Review of Applied Mycology— 

Annual subscnption, 12 monthly parts, with title page and index (post 


free) 21 0 

Single part 2 0 

Title-page and index 3 0 

Report on the Third Imperial Mycological Conference, 1 034 , , , 2 0 
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(Prices are inclusive of packing and Indian postage) 


1. Agriculture anfl Live-stock in India 

ICAR. 1. A bi-monthly journal of agriculture and animal husbandry for tho general 

reader interested in agriculture or live-stock in India or the Tropics 
(Established 1031. Published in January, March, liny, July, Septem- 
ber and November. Prepayable subscription Rs. 6 or 9a. 9 d. per 
annum. Price per part Rs. 2 or 3s. Gel.) Volumes I to VII complete 
are availnblo. 

2. The Indian Journal o£ Agricultural Science 

ICAR. C. A bi-monthly scientific journal of agriculture and tho allied sciences, 

mainly dovoted to tho publication of tho results of original research 
and field experiments. (Established 1931. Published in February, 
April, June, August, October and December. Prepayable subscription 
Rs. 1G or 2 4s. per annum. Prico per part Rs. 3 or 6s. 3d.) Volumes 
I to VII complete oro available. 

3. The Indian Journal of Veterinary Science and Animal Husbandry 

ICAR. 6. A quarterly journal for tho publication of scientific matter relating to tho 

health', nutrition and breeding of livo-stock. (Established 1931. 
Published in March, June, September and December. Prepayable 
subscription Rs. 0 or 9a. 9d. Price per part Rs. 2 or 3a. Cd.) Volumes I 
to VTr complete nro available. 


4. Scientific Monographs of the Imperial Council of Agricultural Research 
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EDITORIAL 


MODERN TRENDS IN VETERINARY EDUCATION 

In another part of this number will be found a somewhat detailed descrip- 
tion of a recent visit to some of the German Veterinary Colleges and this seems, 
therefore, to be a suitable opportunity to examine the present trend of veteri- 
nary education, so that those concerned with this subject in India may be 
in a position to apply the latest developments to the best advantage of this 
country. 

The outstanding feature of the German colleges is the comprehensive 
character of the course, which provides the student with a thorough training 
in all branches of animal health. The different subjects are grouped together 
in appropriate Institutes or Sections, each under a separate head and each 
self-contained in' the matter of lecture rooms, practical class-rooms, museum, 
library, and those appendages which are needed for teaching the practical 
side of the subject concerned, such as an aquarium, a herd of dairy animals, 
sick wards, etc. 

The question whether veterinary colleges are successfully fulfilling 
their duties or whether, in order to meet present-day requirements, a re- 
orientation of their curriculum is necessary has recently been the subject 
of enquiry in other countries. Speaking generally, the present demand is 
for a graduate versed not so much in the science of curative medicine and 

( 481 ) 


482 AGRICULTURE AND LIVE STOCK IN INDIA [VIlI, V 

surgery but m preventive medicine, using the term m its widest sense The 
veterinary graduate of the future therefore, should be a man brought up 
amongst animals in health with the knowledge of how to maintain them in 
the fullest health and not merely one to be called in when an animal has 
fallen sick In this connection it is of interest to read the following extract 
from an article which appeared a few months ago in the English weekly 
paper ' The Field”, which has always been a staunch advocate of rural 
development — 

• Modem veterinary practice approaches the incidence of disease from a new 
angle Rather than prepare to cure the afflicted, it endeavours to 
build up a resistance within the animal to safeguard it against disease 
It is the study of the animal m health as opposed to ill health which 
yields the greatest information ” 

To attain this end, it is necessary to provide vetcnnary students of all 
classes with the means of obtaining daily contact with animals in health, 
as can be done by attaching a live stock farm or a herd of dairy cattle to 
each veterinary college and also to pay more attention in the curricula to 
the subjects of Genetics and Nutrition, and their application to animal health 
If necessary, this must be done at the expense of such subjects as Anatomy 
and Surgery for if the present day 4 cow shed clinician is to be replaced 
by a more complete animal husbandman the idea of training a man merely 
in the science and art of veterinary medicine and surgery, which is the ac 
knowledged aim of most veterinary colleges to day will require revision and 
courses will have to be designed to provide a student with a sound knowledge 
of the three major subjects of medicine animal nutrition and animal breed 
ing which are the basis of all live stock improvement w ork Moreover, 
a deeper study of animal Physiology and its allied subjects should tend to 
widen the outlook of the veterinary student and develop his imagination 

The importance of a general I nowledgc of a clinical subject like surgery 
must not be overlooked but to obtain more than ordinary competence in 
this and other clinical subjects a student might be expected to take post 
graduate instruction as he would if he wished to specialize in any of the 
laboratory subjects and it is of course most impoitant to frame the cum 
vxbm. yl ?*. iiW} tb&t va wwj vmi&lia&xfq t&XL 

graduation is rendered easy 

In this connection attention may be drawn to the desirability of en 
couraging veterinary graduates to specialize in subjects other than Pathology 
and Bacteriology A vast field awaits investigation on the veterinary side 
of such subjects as Protozoology, Helminthology, Entomology and Bio 
chemistry, and also m Animal Physiology, Annual Nutrition and Animal 
Genetics, and while we must express gratitude for the help received in. these 
subjects in the past from pure scientists and others, there can be no doubt 
that, given equal intellectual equipment, a veterinarian working in one of 
these branches of science should produce the more practical results 
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This raises the question of what can he done to improve the flow of 
suitable recruits to the research side of the profession. In England this 
same question has recently been under consideration and as a result a course 
has been designed in which the student will spend his first three years at 
Cambridge University taking the Natural Science Tripos and the two final 
years at the Royal Veterinary College, London. In this way the two most 
important factors in the training of a veterinary scientist, viz., the highest 
type of basic scientific education and a suitable animal environment have 
been blended in an admirable manner. 
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SONS Or THE SOIL 

(STUDIES OF THE INDIAN CULTIVATOR) 

X THE UNITED PROVINCES CULTIVATOR 
6 THE TURK CULTIVATOR OF ROHILKHAND 
BY 

MUNSHI TASAWWAR HUSAIN NAQVI, Dip Agri 

Divisional Superintendent of Agriculture, Rohilkhand and Kumaun Circle, 
Moradabad 


Roitilkiianp is a part of the United Provinces of Agru and Oudh comprising 
the districts of Moradabad, Bijnor, Budaun Pilibhit Shahjahanpur, Bareilly 
and the state of Rampur Literally speaking, Rohilkhand means the abode 
of the mountaineers The name is derived from the Rohilla, a tnbe of Afghan 
highlanders who conquered this region towards tho beginning of the eighteenth 
century It covers an area of about 11 000 sq miles and has a population of 
5 481,577 

The Turk who represents a typical cultivator of this area is, however, a much 
older resident of Hindustan His origin dateb l ack from the invasion of Mohamed 
Ghon in the \ear 1192 A D Under the command ot Salar Masad Gazi one of 
Mohamed s generals tl e Turks overran a greater part of the United Provinces 
Vi!u 'tWri progress w tkaa&ryi -s fosAh •&. H/dunci tk 

Though the Turk has settled down to a peaceful life of cultivation and bard 
toil he has not forgotten tbe martial traditions of his race and the fierceness of 
his name and history ore in no way belied The intervening centuries have left 
no mark upon the soldier who came to India more than 700 jears ago but at the 
same time they have produced an exceptionally good typo of fanner who plies 
hw spade and plough with as much zeal and vigour as his ancestors wielded their 
swords Efficiency self reliance, diligence and a religious outlook almost amount 
ing to fanaticism are characteristic of these Turk cultivators The Turk’s hospi 
tahty is proverbial and no one can return from his door without partaking of 
( 484 ) 
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shariat in summer and millc in winter. A hukka smoke is, of course, always offered 
The Turk cultivator is also very kind to his animals. ° 

As a cultivator, the Turk lias acquired practical skill of a very high order which 
i s embodied in hi s reefs or proverbs. Put to the test of scientific knowledge the 
'reels are very instructive and accurate. It will not be out of place to quote a 
few of them boro. 

“ Ghccde chccdc till bhah aur diced i bhali kapas 
Jcski cheedi eekh rake K$ki nahin jineki am ”. 

i.c. “ TU and cotton should bo thinly sown but a man with a thin crop of cane 
should not hopo to live 

“ Qhanna gehun boey ek bai aur eekh boey teh bai 
Larki ho lari khari Assar boey bari.” 

i.e. “ If you have a virgin daughter to marry and want money, sow your wheat 
thickly behind the plough, your sugarcane with three ploughs and your cotton in 
Assar with the rains. ” 

“ Dhan ghanna ban beghara, mendak phudki joivar. 
pchre pehre bqjra to ghore ghoomen deioar”. 

i.c. “ If you wish to bo rich and have horses at your doors, sow your paddy 
thick, your cotton thin, your jowar at a frog’s leap and your bajra a step apart.” 

Tlioro is a largo numbor of such proverbs ; in fact, for every agricultural opera- 
tion sorao proverb or other comos handy to guido his conduct in the fields. 

Suspicious of any outside interference, tho Turk villagos are closely knit to- 
gothor into a bradry (brotherhood) whose affairs are controlled by panchayats 
with annually elected sardars (presidents) at their heads. Usually a learned old 
man is chosen for tho purpose. As tho word signifies, the sardar is tho greatest 
man in tho bradry. 

Tho panchayat controls all tho activities of the community both internal and 
in relation with tho outside world. Decisions on important matters are taken only 
after consulting tho whole bradry , and onco tnkon are binding on every member. 
Any flouting of this general will by an individual, any disregard of the established 
custom, or somo moral turpitudo, is soriously dealt with by the panchayat. 
Tho dolinquont is sovorcly ostracized which in their parlance is hukka pani band 
torna. This moans that tho man thus punished is not respcctablo enough to smoke 
the same hukka or drink from tho samo bowl as the honourable bradry. If the 
offender repents and expresses a dosiro to rotriovo his guilt, ho must atone for it 
by moans of a grand foast to tho whole community. Tho choico of the dishes rests 
with the latter. This is an oxcollont chock on tlioso who are mischievously inclined 
and tends to onconrage good conduct and orderly behaviour. The panohayat 

B 
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raia«3 a email subscription from the members to meet those expenses that ate 
collectivelv incurred by the whole bradry 

Mama jo, the most important event of a man’s life, is settled among tl e Turks 
as amongst most other communities m this country, by the parents of the couple 
It consists of two parts — the mkah, a religious ceremony, and the rulhsat the 
actual talang away of the bnde The nilak is often performed at an early ago 
when the bnde and bndegroom are ten or twelve years o’d It is a stnctly 
religious ceremony two mauZiss acting as agents one for the boy and tho other for 
the girl After reciting verses from the Holy Quran the contract is sealed and 
entnes made m the maulvts’ books Shariat and dned dates are then distributed 
to tbe company and for all theoretical purposes as also before the law they are 
husband and wife thenceforth But the actual consummation takes place after 
the rulhsat wluch is usually done at a more mature age Rulhsat is the time 
for celobrations and feasting The bndegroom and his party visit the bnde’a 
place and are entertained by 1 er parents to a feast of that (boiled nee) and 
t irdgosht (meat and pula© curry) Having enjoyed themselves fo* two or 
three days at the bride’s expense tho bndegroom and tbe party, which consists 
exclusively of men return homo with the bnde Tl e couple departs in a rath , a 
decorated bullock charnot while the others nde homo m rabbas or light two- 
wheeled bullock carts On reaching home, the bndegroom also celebrates the 
occasion bv feastin'* the whole bradry if he can afford to do so or at least by 
entertaining bis fnends and near relatives The month of May is the marriage 
season as by that time botli the sugarcano and rah * crops have been harvested 
and there is some money to «pend 

Id a Turk family duties are «tnctly appoi honed between tbe males and the 
females Men are responsible only for cultivation and other outdoor work, while 
the women folk manage the household take care of the cattle grind the com milk 
the annuals make ghee and sew and spin Of the income, the portion derived 
from tho sale of dung cakes is the woman’s exclusive share, which she usually 
spends m buying ornaments A Turl wife is extremely obedient and faithful 

\ Turl village i-> divided into abadi and the har Tho abadt or populated por 
turn, vs situated, on. a higher level from, the hat wlur.h vs the snrrennfliiig cultivated 
area Every village invariably possesses a mosque where men do\ outlv inclined, 
offer their pravers A mulla is usually in charge of the mosquo and is maintained 
by tbe community In addition to officiating at prayer time it is also a part of tbe 
mtiUa’s duty to teach reading tl e Holy Quran to the village hoys The girls are 
generally not initiated into the art as reading and writing are not considered good 
for tho fair sex 

The houses are usually of mud and thatch and consist of a living room, a kit- 
chen a mar o** cattle shed and a courtyard the who’o being surrounded with a wall, 
as the women observe purdah The well to do Turk also keeps a choupal outside 
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the purdah wall. Chouprils are the meoting places of the men where they smoke 
and chat in the evening3. The size of the house and the presence of the choupal 
denote the prosperity of the family. All Turk houses are scrupulously clean, being 
plastered with mud and white-washed with pindol or whiteclay twice a year 
before and after the rains. 

The clothing requirements of a Turk are few. During working hours he puts 
on a dhoti, a hundi and a cap, while on festive occasions or when visiting another 
village he uses a pajama, a shirt, a mundasa or turban and a shoulder cloth (which 
is the equivalent of a gigantic handkerchief), and also indulges in the rare luxury 
of a pair of shoes. In winter a chaddar (thick Madder cloth) or a mirzai (a jacket 
stuffed with cotton) is worn during the day, while at night a razai (cotton-stuffed 
quilt) serves the purpose of both mattress and cover. The universal dress among 
the females is a pajama , a hurti or shirt, and a dupatta or head cover which also 
serves as a veil when they go out. Ornaments are of course indispensable 
and generally silver ones are used. 

The daily food of a Turk consists of ratios (unleavened bread), dal, gur. matha 
(skim milk) and sag or weeds picked up from the fields. Rice, meat and vegetable 
are occasional luxuries. Three meals are taken during the day, beginning with the 
breakfast at about 9 a.M. which is partaken of in the fields. The second or midday 
meal is taken at about 1 p.m. on returning home from work and the third at sunset. 
Guavas, melons and mangoes are the only fruits which he can afford. 

Ghee-production and Ichandsars or indigenous sugar manufacture are the only 
two subsidiary paying industries. Although rearing of cattle, specially of buffaloes, 
is very common, it is considered below the dignity of a Turk to sell milk. He can 
only deal in ghee and must use the skim mi lk at home. A similar prejudice exists 
against hiring out bullocks or carts. Khandsars are owned only by the well-to-do 
Turks but this is a far-famed industry of Rohilkhand and there is no doubt that 
some of them are past masters in the art of r«6-maldng. The industry has been 
famous for centuries and a story is told how the Great Akbar once tasted the sugar- 
produced by the Turks and thenceforward always obtained his supplies of the 
article from them. Basket-making is also practised, but not on an extensive scale 
and is not very remunerative. 

The only occasions when a Turk gets an opportunity for a little merry-making 
aro the festivals of Id and Charyan. Both of them are, however, essentially reli- 
gious in character. Id is the thanksgiving festival for the successful termination 
of Ramzan, the month of fasting among Musalmans . After the thanksgiving pray 
ers, gaily dressed parties visit each other and are entertained to siwanyan (macaroni) 
and milk, while every one embraces every one else. Clai%on is the name given 
to a mela hold to commemorate the aniversary of Salar Masud Ghazi’s invasion. 
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The occasion ,s celebrated in every village in which the Ghat, camped on his ». v 

to Bahraich 2)™jles(wTestbng) and fencmg matches are held on this day and 

other tints of strength shown TI e winners are garlanded, talen out in prnression 
and feasted Bullock racing is aLo a favourite amusement on this occasion anti 
attracts largo crowds The rebgious side is, however, never forgotten Aim 
are freely distributed and the poor fed by every one according to h,s means 

The economics of a Turk village ,s based on barter At harvest evtrv Tint 
cultivator pays the village carpenter, the blacksmith the sweeper and the ba,W 
a certain portion of his produce for their services durrng the past six months 
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SONS OF THE SOIL 

(STUDIES OF THE INDIAN CULTIVATOR) 
xni. THE CENTRAL PROVINCES CULTIVATOR 
1. THE CHHATTISGARH CULTIVATOR 
BY 

Rao Sahib D. R. MOHARIKAR 
Deputy Director of Agriculture, Raipur, Central Provinces 


Several types of soli are to be found in the typical Chhattisgarh village, 
ranging from bhata (red gravelly soil) at the highest levels to heavy black soil in 
the low-lying portions. Intermediate types lie between these two extremes. 
Though a variety of crops could be grown under these conditions, paddy is the 
most favoured crop and occupies the biggest area. In some tracts where heavy 
soils abound, both rabi and kharif crops are grown. 

There are two main cultivating castes, the Telis and Satnamis. Both are 
simple and straightforward in character, but the latter is inclined to go to extremes 
when his feelings are roused by village factions. The chief articles of clothing are 
a patJca (loin cloth) and a paga (small turban) . A country woollen blanket, a bamboc 
hat, a pair of sandals and a big bamboo stick complete his turnout for all seasons. 
He is of medium stature, brown complexion and fairly good physique. 

His main meal consists of cooked rice served -with either a pulse or seasonal 
vegetables, whichever be available. It is eaten in the evening after a hard day’s 
work. A little rice is left over from the evening meal for the next day. This is put 
to soak in water and the result is basi which forms his next meal, taken at middaj 
after his bath. On festive occasions he is very happy if his ordinary fare is supple- 
mented with fish and bhajias (sweetened wheat or rice flour paste, fried in oil oi 
ghee in small lumps). He cannot, however, forget his chongi (pipe) of which he k 
very fond ; he will have it at any cost. 

In the basti there is much overcrowding of houses. Of roads hi the propel 
sense there are none, only narrow tortuous lanes. The houses have mud wall: 
and tiled roofs. It is customary to have small separate buildings to serve as kitchen 
guest room, sleeping accommodation, and cattle shed. Windows have n( 
place in their houses. The only articles of furniture are a few cots made o 
bamboo and rope. The utensils include brass dishes and lotas and mud pots fo 
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oookrng Mud or bamboo bins are constructed m each house to store the produce 
of the fields 

Social customs — Socially there is great unity between persons belonging to the 
same caste Each caste has its own panchas who act as head of the caste and their 
decision is final in every caste quarrel For breaking caste rules, persons are out 
casted If any person of the lower caste beats a person of the upper caste the 
latter is outcasted Inter dining is also prohibited and outcasting is the punishment 
inflicted in this respect as well The panchas assemble frame charges agamst the 
accused who if proved guilty, has to pay a fine before he can he re admitted This 
fine is generally utilized to provide a feast for the caste people who collect in great 
numbers on such occasions 

Betrothal is the first step in marriage negotiations , at times this takes place 
when the child is still m the womb Child marriage is the general rule but the girl 
is never sent to the husband’s house till she attains the age of puberty It is 
incumbent on the parties to invite all caste people to the ceremony and as a general 
rule most of the people attend Two or three dinners from the bride’s side and one 
from the bridegroom’s complete the ceremony It is customary for the near rela 
tions to contribute something in land to help the fathers of the bride and bride 
groom 

The Chhattisgarhi cultivator puts in just enough work to maintain himself 
and his family m a very humble way In tracts where paddy is the only crop his 
field work Btarts with manuring the fields in May followed by sowing operations 
which commence with the break of the monsoon and last for a month July and 
August are months of hard labour m the field for biasi and weeding operations 
Once the paddy is in ear and wild rice ( Icarga ) is eliminated lie gets some leisure 
He finishes his harvesting and threshing by the end of December and has ample 
time at his disposal thereafter The more needy supplement their earnings by 
undertaking carting work or other outside labour when there is nothmg to do m the 
fields In tracts where irrigation facilities are available the cultivators are taking 
to planting sugarcane and thereby increase their income Where rail crops are 
grown as well as Tcharif the cultivator is kept fully engaged Scattered holdings 
are a great handicap m this tract but the benefits of the consolidation now in pro 
gress are fully realized The Chhattisgarhi cultivator is an expert in laying out 
catch water drams in right contours to take the water from higher areas to his 
fields 

The main causes that have contributed to lus poor financial position are negleot 
of manure and cattle He burns-two thirds of ihe-dn ng prod uced and one-thirdjs 
preserved for-ma nuro It is only of late that he has taken to betterpreseryation 
of manure He believes in keeping a large number of cattle beyond hi s_mea.ng_to 
feed pr oper ly withthe^esult that their con dition is wr etchedly poQr_and_he^sus 
tarns greatJoss_from deaths . This takes him tothe door of the mon eylender, and 
Once in the grip of the latter, lie is yery much handicapped and enterprise ernes 
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The tiller of the soil is very fond of attending vreeldy bazars, where both sexes 
flock in great numbers. He will also observe the numerous festivals no matter how 
urgently field operations may claim his attention. He seems to forget his worries, 
for the time being and enjoys these outings thoroughly. After all he is proverbially 
a contented man. This contentment is, however, not natural but has been brought 
about by the conditions under which he has been living. Every attempt on his 
part to improve his lot having proved a failure, he has begun to believe that he was 
destined to lead the sort of life he is leading and this has tended to kill all initiative 


in him. For this he him self is mainly responsible, though he doe3 not realize it. 
He permits a number of leakages in his income of which the most important are 
expenses beyond his means for marriages or after a death in the family, wrong 
notions of charity which enable swindlers to deprive him of a good share of his 
produce at the time of threshing, advance credit purchases of clothing and utensils 
before harvest time at enhanced prices from itinerant dealers, and absence of any 


organization to save him from the loss sustained in the purchase of his requirements 
or in the sale of his produce. His case can be likened to that of a man trying to 
replenish a water pot with a number of holes in tire bottom. The more he poms in, 
the greater the flow from the holes because of the extra pressure. It is, therefore, as 
necessary to stop the leakages in his income as it is to increase his resources. It is 
very difficult to convince him of the merits of any improvement but once convinced, 
he takes it up in right earnest and follows it with zeal. There are encouraging 
smns that he has begun to realize the importance of good seed, improved tillage 
and adequate manuring and that, he is awakening to the possibility of utilizing 
these improvements for his own benefit and not that of the money-lender. He is 
also beginning to sec some meaning in the suggestions for co-operative action which 
are being patiently instilled into him by the various departments. 
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IN INDIA 


BY 

Cot Sir ARTHUR OLVER, CB, CMG.FRCVS.EN 1 

Arnmal Husbandry Expert, Imperial Council oj Agricultural Research 


As I am shortly vacating my appointment of Arnmal Hnsbandry Expert, I feel 
that I ought to place on record for the information of those who have not had the 
same opportunities, tlio conclusions which I have formed after eight years of close 
study of the problem of live stock improvement in India 

S\ STE3LATIO RREFDINQ CONTROL IN' TUT VILLAGES GENERALLY MOST EFFECTIVE 
I or improvement on the vast scale which is needed, it is obvious that few 
Governments tan afford to undertake the actual breeding on Government farms, 
of sufficient numbers of suitablo sires Nor can they afford to maintain the large 
numbers of special staff which would bo required for systematic live stock improve- 
ment throughout the country, in nddition to the extensive provincial Veterinary 
Departments which, owing to the lack of veterinary practitioners in India, Provin- 
cial and State administrations are compelled to maintain for tho control of disease 

StfRABIA TRAINED STAFF DEVOTED TO LIVE STOCK ESSENTIAL 
Experience has, moreover, shown that it is generally more effective and cheaper 
to help and encourngo village breeders to improvo their own stock, by systematic 
breeding and disease control in the villages, than to attempt to breed the very large 
numbers of sires required, hut this can only be done where adequate and suitably 
trained staff exists, in close touch with the live stock of the country Such staff, 
suitably distributed at veterinary hospitals or other centres is therefore essential 
and as it is not possible to deal with the whole country at once, it follows that con 
trol should first bo concentrated m the areas where the best recognized breeds are 
at present found and w here tho breeding of improved live stock is economicallv 
feasible Before deciding on a plan of campaign, it is thus necessary to make a 
rough survey to determine broadly the areas in which definite types at present 
exist and to chooso suitable breeding centres, for each breed at which suitably 
trained personnel is likely always to be available to carry on the systematic control, 
which is necessary for lasting progress. 
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Pedigree registration necessary 

It is true that some improvement, particularly in the first generation, can be 
achieved by buying non-pedigree bulls and issuing them to villages -where the cattle 
are poor, even -where strict breeding control does not exist. But lasting progress 
cannot be expected unless arrangements are made to provide an adequate supply 
of sires whose genetic origin is known and to carry on systematic registration, not 
only of bulls and their progeny but also of selected cows whose approved progeny 
could in course of time be registered as pedigree stock. This seems to me the only 
way in which it will be possible to provide, throughout the country, for the gradual 
breeding up of a cadre of pedigree stock, which could eventually be drawn upon to 
provide the great numbers of pedigree animals which are needed for systematic 
■^-live-stock improvement. 

Best cattle in abbas whebe ebee grazing is scanty 

It will probably be found that the areas in which the best cattle are bred, 
and which should be developed first, are areas in which free grazing is scanty and 
where attention is paid to the production of fodder crops to supplement such free 
grazing as is available. Under fodder crops, I include cultivated or properly mana- 
ged grazing, the most valuable of all fodder crops, and grain crop residues of good 
feeding value such as hadbi. 

It has in fact been found in India, as in other countries, that if full advantage is 
taken of the manorial effect of their urine and dung, the gross return from the land 
and profit per acre can be greatly increased by well-fed live-stock under a balan- 
ced system of mixed farming. Moreover, properly managed live-stock, besides 
increasing the return from the land, has the effect of equalizing the income over 
a series of years, while in mixed farming a large proportion of the return is obtained 
from animal products, such as dairy products, without which it is not, as a rule, 
practicable to provide a satisfactory diet for the people, and at the same time com- 
paratively high priced work-cattle can be bred. For these reasons, I have for 
years past advocated that mixed farming with reasonably high yielding cows 
should be adopted wherever possible as likely to be the only way of enabling 
agriculture in India to meet the ever-increasing pressure on the land. 

Foreign breeds unnecessary 

The improvement of live-stock, and of cattle in particular, is indeed a matter 
of great social as well as economic importance and urgency in India and it is neces- 
sary to emphasise that it has now been amply shown that it is unnecessary, and un- 
sound as a general policy, to attempt to introduce European breeds of cattle into 
India. Systematic investigation, carried out by the Animal Husbandry Bureau of 
the Imperial Council of Agricultural Research, has shown that, by careful selection 
?nd proper feeding and management, herds of pure Indian dairy cattle have already 

o 
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been produced within twenty five years, which can more than hold then- own m 
India, with European cattle and with the best Indian buffaloes, m economy of 
milk and butter fat production [Kirtha, 19341 Already they exceed the average 
milk yield of commencal dairy herds m Europe and America and there is every 
evidence that these results are likely to be steadily improved upon for years to 
come, while it has clearly been demonstrated that, even with the best of care and 
under the best possible conditions cattle of European origin always tend to 
degenerate ra India 

Nor should it be forgotten that, if a policy of using imported cattle were adop 
ted, it would be necessary to keep up, year after year, a huge supply of pedigree 
sires, purchased abroad at very high prices the cost of which would generally be 
prohibitive Without most careful and expert breeding control, the use of foreign 
cattle for stud purposes is moreover very dangerous Indeed, it has already done 
incalculable harm by destroying valuable pure bred herds of Indian cattle by un- 
scientific mating 

Systematic breeding control in villages by an expert department devoted 

SOLELY TO LIVE STOCK 

It is far sounder, therefore, to effect systematic improvement by means of 
selective breeding and better feeding and management of indigenous stock than to 
attempt to grade them up by the importation of stock of European ongm Syste 
uiatic breeding control by a suitably tramed Government Department, devoted 
solely to the interests of live stock, thus appears to be the only sound policy and 
it is now clear that the most far reaching results bo far obtained in India have been 
secured under some system of providing approved Bires , purchased as far as possi- 
ble from breeders in the best breeding areas and issued under subsidy or on conces- 
sion terms under the supervision and control of Buch a Department 

Issues on part payment si stem 

Probably the cheapest, most effective and lasting method of all appears to be 
to purchase suitable sires m the best breeding areas and to issue them under some 
system of part payment , the animals becoming the property of their allottees as 
soon as their total cost has been repaid to Government, in annual instalments 
Some such system has been extensively adopted m various parts of India and the 
following terms are suggested as likely to prove suitable — 

(a) When a village in a cattle breeding tract requires a new bull, the local re 
presentative of the department responsible for cattle breeding should arrange, in 
collaboration with the principal breeders of the area concerned to purchase a suit 
able bull, either in the same area or from an area where a better class of animal of 
the same breed can be obtained 
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(b) The bull should be issued to a selected custodian, on payment of 25 per 
cent of the cost price, and a register kept by the department of his services and 
progeny, the allottee being permitted to charge a reasonable service fee on the con- 
dition that the bull is always well-fed and exercised and preference given to 
registered females. 

(c) At the end c.f the first year and each following year, the allottee should pay 
a further 25 per cent of the cost price, until the whole has been repaid to Govern- 
ment. 

(d) The bull would then become the property of the allottee who would be at 
liberty to sell or otherwise dispose of it but not to retain it for service in the same 
area beyond the 4th year, by which time a fresh bull should be available, supplied 
by Government on the same terms, so as to obviate a bull covering his own daugh- 
ters. 

(e) Normally provided that he had proved a satisfactory custodian, a new 
bull would be issued to the same allottee as before, who would thus continue to pay 
to Government each year, 25 per cent of the cost of a new bull. 

Economical method or employing Govebnment funds 

In this wajp the bulk of the funds provided by Government for the supply of 
suitable bulls could be recovered and a great deal done for the systematic improve- 
ment of cattle at comparatively small cost. Should the bull die or prove unsatis- 
factory, the loss should, however, be borne by Government as a part of their contri- 
bution to departmentally controlled live-stock improvement. 

Such a system has the advantages that it provides a remunerative market for 
well-developed young males from registered parents and, as the bull eventually 
becomes his own property, it would be in the custodian’s interest to look after it 
properly. 

It may be necessary to pay a small subsidy to ensure proper maintenance but 
experience has generally shown that there is not much difficulty in finding suitable 
custodians willing to take bulls on such terms and that wherever it is possible to 
purchase suitable bulls from breeders, under some such system, a great stimulus is 
given to better breeding and proper care and management of stock. 

Cows MUST ALSO BE REGISTERED 

To get the best out of such a system, it is necessary that a few of the very best 
.cows in the areas served by approved bulls should also be registered and they and 
their approved progeny tattooed as selected stock. Where good cows do not exist, 
it may be necessary to buy a few and issue them on similar terms to selected ryots, 
on their undertaking to feed them properly and mate them regularly with 
approved bulls. Such cows should obviously be of the same breed as the approved 
bulls working in the district and should be good milkers. Registers of all such 
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stock should be maintained at veterinary hospitals or other suitable centres and 
annual cattle shows should be held at suitable fairs at which prizes and saiuxdi 
would be given and suitable young bulls selected annually, for purchase by 
Government 

To ensure proper development of these and to cany on systematic breeding 
of the very best strains available, particularly of dairy breeds, it will generally be 
found advisable for each Government to maintain at least one central breeding and 
rearing farm, within easy distance of a city where some experimental breeding can 
be carried on and a dairy maintained at moderate cost, and where elementary 
provincial instruction could be given in dairying and animal husbandly 

In order to build up an adequate cadre of pedigree animals within a reasonable 
space of tune, it might be advisable also, for the first few years, to select, at local 
shows, a small percentage of the best heifers by approved bulls, but not out of re 
gistered dams, and to mark them as selected females whose progeny would become 
eligible for registration as pedigree stock, if found suitable m following generations 
Any stock produced from these females, by a pedigree bull, would in any case 
be considerably enhanced in value but to ensure proper care and supervision of all 
registered females and them progeny, it would be necessary to refuse to register 
any young stock not up to standard , in size as well as conformation and type 

Registration should in fact be withdrawn if pedigree females or them progeny 
are not maintained in good condition or if a cow has proved an unsatisfactory 
breeder 

Prices paid by Government por young bulls must be remunerative 
It is essential that the prices paid by Government for sires should be sufficient 
to encourage local breeders to feed them breeding females and young stock well 
and, before issuing a bull to a village, Government should insist that all other bulls 
in the areas to bo served by approved bulls, are castrated or otherwise disposed of 

Systematic castration essential 

In any policy of live stock improvement, one of the most important items must 
be the vigorous prosecution of systematic castration to eliminate aff Bcrub buffs 
before they are old enough to commence service Unfortunately the very dege- 
nerate scrub bulls commonly seen are very active servers and unless this side of the 
problem is successfully dealt with, little permanent progress can be expected This 
work could under veterinary supervision be earned out by suitably trained stock- 
men along with other animal husbandry work 

Animal husbandry department essential devoted solely to live stock 
The above are the general lines but pedigree breeding is expert animal hus 
bandry work which can be satisfactorily controlled only by suitably framed staff 
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devoted solely to live-stock. It cannot be done by men, however trained whose 
interest in live-stock is only subsidiary. In every province or state there should 
therefore be an expert department capable of undertaking systematic breeding 
control along these lines ; particularly in the best breeding centres for each import 
tant breed. 

In addition to exercising systematic control of breeding operations and carry- 
ing on systematic castration and inoculation against disease, the animal husbandry 
department should maintain registers of all pedigree stock and should be responsi- 
ble for the periodical inspection of all animals which are the property of Govern- 
ment or under subsidy, and should also keep in touch with their progeny. 

Properly trained stockmen needed 

To carry out this class of work, on the very big scale which is needed, some 
cheaper staff than qualified veterinarians will piobably be found necessary and, if 
adequate progress is to Fie made, it seems certain that, as recommended by the 
Animal Husbandry Wing of the Board of Agriculture, it will be necessary to supple- 
ment provincial or state veterinary departments by employing suitable stockmen 
who, after six months veterinary training, could assist veterinary assistant sur- 
geons in carrying out systematic castration and inoculation against disease and in 
the tattooing, registration and inspection of pedigree stock. 

While ennying out this work in the villages, stockmen would be brought in 
close contact with village live-stock, of all kinds, and should be of great assistance 
to provincial veterinary departments in obtaining early information of disease. 
Bor this reason and to ensure proper supervision of castration and inoculation, it 
is clear that all stockmen should be under veterinary control. 

By these means (lie whole of the provincial veterinary staff could be made full 
use of for systematic live-stock improvement and it should certainly be cheaper 
to strengthen existing veterinary departments by providing specially trained men 
in special lines such as dairying, sheep and goats and poultry than to attempt to 
provide the very large numbers of special staff which would bo required if veterinary 
staff were not employed for live-stock improvement. Such specially trained men 
are necessary to form properly constituted animal husbandry departments 
capable of dealing authoritatively with every branch of animal husbandry work 
and should in any case be provided. 

Class of cattle to be bred 

Obviously the decision as to the class and breed of cattle to be used for breed- 
ing purposes is a matter of the first importance. As a general rule, it can be taken 
that where reasonabl}' well-developed and efficient cattle already exist, it is sound 
policy to endeavour to raise them to higher standards, hv selective breeding com- 
bined with better feeding and management and effective disease control. Bor 
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such work the method of issuing bulls on part payment and registration suggested 
above should prove the most satisfactory 

Degeneracy usually due to faulty feeding 

In. areas where cattle are hopelessly degenerate and inefficient, it may be taken 
that the mam cause is improper feeding due, as for example, is commonly the case 
throughout the nee breeding tracts, to feeding mainly on defective fodder or to 
some mineral or other deficiency in the food stuffs available m the locality For 
example, it has recently been shown that there are large areas m India where 
mineral deficiencies are so marked a feature that the breeding of good cattle is 
impracticable without special feeding Other observations have shown that vitamin 
deficiencies are liable to be of great importance to stock breeders in areas where 
there is a long dry period, unless adequate provision is made for the growing of 
fodder or semi fodder crops which can be fed green in sufficient quantity to mam 
tain health throughout the year On the other hand my own observations suppoc* 
ted by data obtained from farms under Government control m different parts ot 
India, show that, with proper feeding and management, well developed, efficient 
cattle can be produced and maintained except in areas, such as certain parts where 
the whole counfciy is badly waterlogged during a great part of the year or where 
cattle are so infested with biting flies, ticks and other parasites that it is difficult 
for them even to maintain life 

Best cattle bked in drier tracts 

As a general rule, it can be taken that throughout India the best cattle are bred 
in the drier tracts where free grazing is scanty and the grass grown is not coarse and 
this fact may be taken as a sure indication that the coarse grass produced in forest 
areas, under heavy rainfall conditions, is not sufficiently nutritious to produce 
good stock In wet areas it is unlikely therefore that much improvement can be 
effected by the mere introduction of stock accustomed to drier conditions and more 
highly nutritious food stuffs The policy should therefore be to endeavour to 
| J improve the local breeds by careful selection and sy stematic animal husbandry 
1 1 work designed particularly to provide better fodder and to control parasites which, 
• in such areas, are nearly always a serious cause of degeneracy and ill health 

In the nee tracts the degeneration of cattle which occurs appears to be largely 
due to the fact that the people are not cattle minded and take no steps to provide 
nutritious and health giving fodder or semi fodder crops such as the legumes and 
grasses or yuar Icadbi which are extensively grown by cattle breeders in districts 
where the best stock are bred and reared It seems however, that crops of this 
bind could usually be produced in the nee tracts if suitable seed were thrown in on 
the last watering of the paddy fields 
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Necessary to demonstrate the value or well-eed milch cattle 

In areas -where the cattle are hopelessly poor and inefficient, it may even he 
necessary to introduce hotter stock from other parts of India to demonstrate to 
the ryot that good cattle, and in particular milch cattle, are very profitable if pro- 
perly fed and maintained on the holding in such a way as to ensure that as little 
as possible of the manurial value of their urine and droppings is wasted. With a 
view to making rice growers more cattlc-mindcd, I have recommended to provinces 
and states within easy reach of Calcutta that they should take advantage of the 
opportunity of obtaining good Hariana cows there, at moderate prices, and hand 
them over to selected ryots, on part payment terms, on the condition that the allot- 
tees undertake to introduce a sufficient proportion of suitable legumes or grasses 
into their rotation to supplement the usual rice straw ration. Such a system should 
make economical milk production possible and should enable the stock to be main- 
tained in better condition all the year round. I have also suggested that a suffi- 
cient quantity of silage should he made for each of these cows from young grass or 
a leguminous or other suitable crop, quantities of which could he grown during the 
monsoon in such areas and cut at an early stage of growth, to ensure that sufficient 
succulent fodder would ho available during the dry season. Under departmental 
supervision such cows should prove a valuable source of additional income besides 
producing useful young hulls or bullocks and should he useful as an object lesson 
not only to the allottees hut to their neighbours as to the value of superior stock if 
properly fed. For rice tracts within easy reach of Calcutta, I have therefore re- 
commended small type compact Hariana bulls and they are doing well and proving 
highly popular. In similar arcaR, not within easy reach of Calcutta, I have in the 
past recommended Tharparkar cattle and I consider that they or, even better, good 
Rath cattle should prove the most suil able. Both are very compact and hardy and 
good milkers and Rath cattle in particular are quick, active workers. 

FODDER-CROrS ESSENTIAL 

It is a truism that no good slock can he bred without proper feeding and mana- 
gement and that the best, blood in the world is upoIcfs unless it can be given the best 
opportunity to express itself in development. I have already mentioned that 
throughout India the best cattle arc to be found in areas where free-grazing is 
scanty and where in consequence stock-owners are compelled to grow sufficient 
nutritious fodder-crops or semi-fodder crops to supplement such free grazing as 
may be available. Throughout vast tracts of India these facts are however either 
not known or ignored and attempts arc made to provide for the want of really 
efficient cattle by maintaining large numbers of poor stock, on free grazing, 
which are incapable of producing useful work bullocks and are of little value either 
as milk producers, or as soil fertilizers, since their droppings are mostly deposited 
on land not under cultivation. To emphasize this point it may be mentioned t at 
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•while a good pair of -well developed oxen may easily fetch from three to four bon 
dred rupees it is politic to obtain large numbers of the poor type of bullock bred 
in forest areas, ■where coarse grass is produced in large quantities at an avenge of 
Rs 10 a head 

Milk and dairy products an isiportant source op profit to cattle breeders 
We have recently hod well authenticated figures from alarge number of cattle- 
breeders which show that though the breeding of work bullocks is regarded as their 
mam business, the profit derived from the rale of moderato priced bullocks bred 
mainly on free grazing is small compared with what is denved from the milk or 
other dairy produce obtained from their mothers The truth of this has been ven 
fied in other parts of India, where conditions are quite, different, and if full benefit 
is to be denved from Indian agriculture, it is, I believe, essential that more should 
be made of the milk which, by proper feeding and management, under a proper 
system of mixed farming, could bo derived from the mother of the working ox 
As a side line of mixed firming mflk can m fact be very cheaply produced and, pro- 
vided that arrangements can be made to provide a 6tcady market, might well prove 
the most profitable of all cottage industries and one which the women folk of the 
family could usually undertake Indeed to increase fertility and the return from 
crops every cultivator should devote a sufficient proportion of his land to the pro- 
duction of fodder or suitable leguminous crops so that the whole area would come 
under such crops and be grazed bv stock at least one year m every fire or six 

Cultivation of leguminous and other fodder crors should be encouraged 
The cultivation of leguminous and other fodder crops such as lucerne, berseem, 
senji, puaro, Sudan and Guinea grass and crested wheat grass and semi fodder crop* 
such a” jvor, should therefore be encouraged and the great value of a reserve of 
en ilago for ufc in the dry season should be explained Reasonable concessions to 
cultivators to grow such crops should be given and every effort should be made to 
popularize silos for conserving grass or green crops cut at an early stage of growth 
Experience has in fact shown that valuable working cattle can bo satisfactorily 
bred and maintained on the holding, by growing legumes and fodder crops m tho 
rotation, and that their owners, in addition to producing useful work bullocks can 
thereby obtain a most valuable addition to their income, from suitable cows 

More irtut stiould be bred into Inptan bipeds of work cattle 
Such a system, however, postulates the breeding of a reasonable amount of 
milk into the recognized working breeds and I am sure, from my own observations 
and from the observations of experienced breeders of Indian cattle that, up 
to milk yields considerably btyond what would be necessary, this can be done 
without damage to the stock as work animals 
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PRODUCTION OF CHEAP Arrt.'tr 

Probably the greatest boon which any philanthropist could confer on India 
to-day would be to at least double the total output of milk. To do so is how 
no easy matter. Milk production on special dairy farms is only profitable^wbere 
there is an easily accessible market for liquid milk, at prices much higher than the 
poor can pay, and it seems that- reliance will have to be placed on the production 
of milk as a side line of mixed farming if cheap milk is to be made available in ade- 
quate amounts throughout the country. The production of milk, at the same time 
as useful bullocks, as a cottage industry, supplementary but subsidiary to the 
main activities of the cultivator, in fact appears to be the only solution. 

Government and wealthy philanthropists ought therefore to do every tliiiw 
possible to encourage this by investigating the problems involved in the handling, 
processing and transportation of milk under Indian conditions and in the manufac- 
ture of ghee, Ichoa, etc., and by establishing collecting centres at suitable points, all 
over the country, at which a steady market would be made available, all the vear 
round, for milk, cream, ghee and other cottage produce such as eggs and honey. 
They should also assist poor cultivators to secure good cows as well as reliable seed 
from which to produce the succulent fodder- crops which are necessary to make even 
the best cows really profitable. 

The prices given at such centres need not be high. Indeed it would be a mis- 
take to make them so because the main purpose should be to bring milk and dairy 
produce in India to price levels at which poor people would be able to buy them in 
reasonable quantities. At present milk, even at the rates at which it is obtainable 
in rural areas, is much more costly than in countries where dairying is a well- 
organized rural industry and, for years past, I have emphasized that until steady 
markets are provided in rural areas, at which small producers can be assured of a 
steady outlet for their produce, very little can be done. 

On the other hand there is ample experience to show that wherever such cen- 
tres have been established, in various parts of India, the supply of milk has rapidly 
increased and the villagers have become more prosperous. 

The usual system is to obtain cows through the milk-buyer and to pay for them 
in milk so that the cows eventually become the sole property of the milk producer. 

Calves should be weaned 

In this connection, it is of the greatest importance that village producers should 
be taught that it is easily practicable and profitable to wean the calves of Indian 
cows at birth and rear them by hand, in the same way as has become the universal 
practice in all progressive dairy countries. Until it is, little general progress can 
be hoped for in improving the average yields of Indian breeds of dairy cattle hut 
the general adoption of this practice would have a very beneficial and far reaching 
effect on the development of dairying in India. 

D 
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HARM BONE BY LACE OF GREEN FODDER DURING WINTER 

The need for fresh green fodder to keep animals m health is well recognized 
all the world over but m many parts of India there is difficulty m obtaining any 
fresh growth for several months each year and during the past few years we have 
obtained definite evidence that a great deal of harm is done to breeding stock owing 
to the lack of essential vitamins which this lack of fresh green food entails j? or 
example, on a certain farm where the lack of fresh green food was extreme, as many 
as 40 per cent of otherwise well fed and managed cows, which did not receive any 
green food for several months each year, produced blind or otherwise badly 
developed calves which usually did not survive and if they survived were of no 
value A careful study of their feeding and investigations earned out at the 
Mukteswar Research Institute, has shown that this condition was due entirely to 
lack of green food and since an adequate supply of locally grown green fodder has 
been made available the cows have produced normal calves, thus making it possible 
again to carry on breeding satisfactorily in this herd This was an extreme case 
but it is clear that a great deal of harm is done, each year, to cows which have an 
inadequate supply of freshly grown green fodder and that every effort should be 
made to provide a sufficient supply of such fodder, or silage prepared from young 
grass or other immature fodder crop, all the year round 

Other classes of stock dealt with on similar lines 
Sheep, goats, poultry and horse breeding could be dealt with from veterinary 
hospitals or other suitable centres along similar general lines , by providing suit 
able sires or breeding units on an instalment system of payment In this way 
pedigree breeding could be carried on under the supervision of the department con 
cemed, and this department, besides obtaining suitable breeding stock and arrang 
ing for the necessary exchanges of males, should he responsible for giving advice 
as to the proper care and treatment of stock, in health as well as m disease 
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In flic September 1037 issue of Agriculture and Live-stock in India , tliere 
appeared an article l>y one of the subscribers, giving in detail the results of a 
Itorcr survey made over the supplies of cane delivered during February 1037 to 
ten factories situated in Northern India and whose operations arc controlled by 
Messrs. Begg Sutherland & Co., Ltd., Cawnpore. 

With a view to ascertaining whether tliere lmd been a decrease or increase 
in the degree of infestation a survey was again carried out in February 1938 but 
on a more extensive scale. 

The areas from which the factories drew their supplies were divided into 
circles so that a comparison of the quality of the cane in respect of each circle 
could be determined from the results of the survey. The examination of the 
cane was made at the factories and every precaution was taken to malm the sur- 
vey representative of (a) the circle whence supplies of cane were drawn and 
(b) the material delivered to the factory. The procedure adopted was to draw 
at random from the cane carls or railway wagons, the soiuce from which the 
cane was supplied being known, one hundred stalks of cane. The stalks were then 
split longitudinal!}' and after a count of the number of sound and infested stalks, 
weighmenfc of the sound and infested cane was made- A stalk although only 
showing the slightest degree of infestation was classed as infested and the latter 
included canes which, while not showing evidence of actual wound injury from 
borer, presented symptoms of disease as shown by the presence of discoloured pith. 
Finally, the sound and infested canes were subjected to analysis which included 
the determination of solids, RUgar and purity of the juice expressed by a hand 
mill. From these analyses, passage to the composition of the cane and to the 
yield of sugar in the factory was made according to the scheme given in detail 
on pp. C00-G01 of the September 1937 issue of Agricullwc and Live-stock in 
India, 
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Factory No. 3. — Twenty-eight circles were examined at this unit and during 
the survey 11,500 stalks were examined, 4,201 of which were found to be inf ested, 
representing a 36-53 per cent degree of infestation or an increase of 1-73 per cent 
over that determined in February 1937. The lowest degree of infestation is 
recorded at 14-00 per cent for circle No. 13 while the maximum is given as 55*5 
per cent for circle No. 24 which indicates the variation in borer infestation as 
from circle to circle "whence this unit draws its cane supplies. 

According to the proportion per cent total supplies from each circle, the 
yield of sugar from sound cane during the month of Februar}' 1938 would have 
been 10* GO per cent as compared with 7*61 per cent from infested cane, while 
the average yield from mixed supplies is given as 9*52 per cent which compares 
very favourably with an actual sugar yield of 9*49 per cent recorded by the fac- 
tory. Since this unit crushed 5,15,188 maunds of cane during the month of 
February 1938, the loss of commercial sugar due to borer attack and disease 
may be estimated at 5,15,188x(10*GG — 9*52)/lC0=5,873 maunds, equivalent 
to a depression in the sugar yield of 1 * 14 per cent on cane. 

Factory No. 4 . — Only four circles were surveyed and from an examination 
of 7,800 stalks of cane, 3,357 were found to bo infested indicating an infestation 
degree of 43-04 per cent or a decrease of approximately 13 per cent from that 
recorded for February 1937. This marked decrease in the degree of infestation 
is reflected in the results recorded by this unit in February 1938, since an actual 
yield of 10 • 62 per cent was obtained as compared with 8 • 64 per cent for February 
1937. Nevertheless, it will be observed from Schedule IV that the yield from 
sound cane would have been 12-31 per cent as compared with 8-17 per cent 
for infested cane, and, 10-54 percent for mixed supplies which compares very 
favourably with an actual yield of 10-62 per cent as recorded by the factory for 
the month of February 1938. Although thore has been a marked improvement 
in the quality of supplies delivered to this factory, an infestation degree of 43*04 
per cent lias been responsible for a loss of 9,125 maunds of commercial sugar. 

Factory No. 5 . — Schedule V indicates that five circles were surveyed and 
from an examination of 9,500 stalks of cane, 4,034 stalks were found to be in- 
fested, indicating a 42-46per cent infestation degree or an increase of 2-46 per 
cent over and above that recorded for February 1937. Also it may be noted that 
the degree of infestation is very uniform for all circles. 

According to the analyses of sound and infested cane, the average sugar 
yield from mixed supplies is estimated at 10-87 percent as compared "with an 
actual factory yield of 10-78 per cent, but, if all supplies had been sound, the 
estimated yield would have been 12- 18 per cent representing a loss of 7,795 maunds 
of commercial sugar due to borer and disease. For February 1937, the estimated 
yield from mixed supplies was given as 10*15 per cent as compared with 10-87 
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per cent for February 1938 but a reference to Schedule XI -will indicate that 
the improved sugar yield can be attributed to an increase in the sugar content 
not only of sonnd cane bnt also of infested cane 

Factories situated in Eastern United Provinces 

Factory No 6 — Nine circles -were Burveved at this unit and Schedule VI 
indicates that 6 846 stalks -were infested from a total of 18 200 stalks examined 
representing an infestation degree of 32 12 per cent as compared with 31 11 
per cent reported for February 1937 

The analyses results indicate that this unit -would have recorded a sugar 
yield of 11 20 per cent from sound cane as compared with 8 45 per cent from 
infested cane while the estimated yield from mixed supplies on a weighted average 
basis is given as 10 43 per cent which compares quite favourably with an actual 
factory yield of 10 32 per cent for the month of February 1938 As this fac 
tory crushed 5 03 377 maunds of cane during the month under review the csti 
mated loss of sugar is given in Schedule VI as 3 876 maunds 

Factory No 7 — Schedule VII gives the detailed results of borer survey for 
eleven circles supplying cane to tins factory and from a total of 12 871 stalks 
of cane examined 6 514 stalks were found to be infested representing an in 
featation degree of 42 84 per cent or a decrease of 2 82 per cent in the infest a 
tion degree from that recorded m Februan 1937 The minimum infestation 
degree is 34 98 per cent for circle No 4 and the maximum 62 8 per cent for circle 
No 7 

According to the analyses results of sound and infested cane the average 
sugar yield from mixed supplies is estimated at 10 93 per cent as compared with 
an actual factory yield of 10 67 per cent but if all supplies had been sound 
the estimated yield would have been 11 98 per cent representing a loss m Feb 
ruary 1938 of 5 841 maunds of commercial sugar due to borer and disease attach 

From. Snlmdnlft XU wh.'.ch. the. eraapwaAvie, wwaly ws, faatosfe ■atAwasri 
from the surveys earned out in February 1937 and 1938 it may be noted that 
the quahtv of the sound and infested cane examined m February 1938 was much 
superior to that examined in 1937 even although an infestation degree of 42 84 
per cent has been recorded 

Factory No 8 — Eight areas were surveyed at this unit and from Schedule 
VIII it may bo noted that 1,464 stalks were found to be infested frem n total 
of 7,900 stalks examined indicating an infestation degree of 18 53 per tent as 
compared with 17 33 per cent as reported for February 1937 

The analyses results indicate that this unit would have recorded a sugar 
yield of 11 58 per cent if all supplies had been sound, whereos, the estimated 
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Provinces respectively From these schedules it will be noted tha for the group 
of five factories m North Bihar 52 290 stalks of cane were examined in February 
1938 13 compared with 23 850 stalks examined in February 1937, while the degree 
of infestation is given as 38 75 per cent or a decrease of 2 57 per cent from the 
percentage recorded for February 1937 As the borer survey results carried out 
in February 1937 revealed the severe losses of available sugar which a factory 
would suffer if infested cane was milled a stricter supervision over the supplies 
during season 1937 38 was maintained at all units and as many rejections of 
supplies were made this factor ma\ have contributed to a certain extent m a 
decrease of 2 57 per cent in the infestation degree from that determined in Feb 
rnary 1937 Although it 19 gratifying to record a decrease, even although it 
may be small an average infestation of 38 75 per cent for the supplies at the 
cane carrier is moat serious since the estimated loss of commercial sugar due to 
borer and di«ease infestation for the five factories in North BihaT for February 
1938 amounts to 33 528 maunds 

Although a stricter supervision wag also maintained over the supplies to 
the five factories situated in the Eastern United Provinces it will be noted that 
from a total of 55 094 stalks of cane examined 17,134 stalks were found to be 
infested representing an infestation degree of 31 10 per cent or an increase of 
2 03 per cent over that determined in February 1937 It will bo of interest to 
note from the average analyses of the sound cane for factories in North Bihar 
ind Lastem United Provinces that the sugar content of the cane is given as 13 45 
tnd 13 57 per cent respectively, while the estimated extraction from mixed 
supplies is quoted at 10 27 and 10 84 per cent respectively which compares 
\ery favourably with the actual group sugar yields of 10 24 and 10 72 pex cent 
respectively The lower yield of sugar by the group of factories m North Bihar 
can be solely attributed since the sugar content of the sound cane is very similar 
to the fact that supplies of cane to the factories m North Bihar were infested 
to the extent of 38 75 per cent ns compared with 31 10 per cent for supplies to 
the factories m the Eastern United Provinces It may also be of interest to 
note that the average purity of tho juice extracted from the infested cane is quoted 
at 79 99 and 82 31 per cent for the factories situated in North Bihar and m the 
Eastern United Provinces respectively, while the average sugar content for the 
Bihar group is given as 10 60 per cent as compared with 11 23 per cent for the 
Eastern Elated I?TDvmces group which would appear to idcuca'te that the borer 
and disease attack of the cane crop in North Bihar has been more virulent than 
in the Eastern United Provinces Nevertheless, a loss of 16 689 maunds of com 
mercial sugar for the Eastern United Provinces group is of such a serious nature 
that every available means should be adopted to Teduce or eradicate the borer 
pest 

From the results of analyses, etc , obtained from the surveys carried out 
in February 1938, the writers feel justified in making the following further state 
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merits. (These are in addition to those already made in the survey of February 
1937) i 

1. From observations made over a period of years, the cane crop in North 

Bihar and Eastern United Provinces rapidly matures from the 
beginning of December until the beginning of April, the sugar 
content of the cane increasing from approximately 10 per cent 
to 13*5 per cent. However, where the cane crop was heavily 
infested, it has been noted that the cane gradually matures until 
approximately 12 per cent sugar is recorded in mid-January, but, 
after this period there is little or no increase and in mid-March 
the cane rapidly deteriorates. With a view to ascertaining whether 
there was a progressive loss of sugar throughout a season, when 
the cane had been attacked by borer or disease, an extensive sur- 
vey was carried out at one unit and it was definitely established 
that there was a progressive Joss since in January, February and 
March, the estimated loss in yield of sugar uas calculated to be 
0-5G, 0*79 and 0*91 per cent on cane respectively. 

2. Numerous tests have proved that the juice extracted from the sound 

part of a stalk of cane which has been attacked by borer is approxi- 
mately four to six units lower in purity than the juice from an 
entirely sound stalk of cane. 

3. From Schedules NI and XJI it may be noted that there has been a 

considerable decrease in the weight per 2,000 stalks of sound cane 
reported in 1938 as compared with that for 1937, the average per- 
centage decrease amounting to approximately 13*5 per cent for the 
Bihar group and 9*5 per cent for the Eastern United Provinces 
group. 

Attention may also be particularly directed to the relative 
low weight per 2,000 stalks of cane recorded by Factory No. 2 as 
compared with the weight reported, say, by Factory No. 5 also 
situated in North Bihar. 

4. Although a much stricter supervision has been maintained over the 

supplies of cane to the group of ten factories, and many rejections 
have been made on account of borer infestation and disease, atten- 
tion is drawn to an average infestation of 38*75 and 31*10 per 
cent for the group of factories situated in Bibar and Eastern United 
Provinces respectively. Due to the many rejections vhich have 
been made and the cane which the cultivator does not tender to 

E 



10 


AGRICULTURE AND LIVESTOCK IN INDIA 


[VIII, y 


the factory on account of its poor condition due to insect pest attack 
these degrees of infestation cannot be taken as truly represents' 
tive of the cane crop in Northern India 


5 The financial loss to the miller can be fairly accurately estimated, since 
the results from the borer survey indicate that the group of ten 
factories during the month of February 1938, suffered a loss of 
50,217 maunds of sugar or a financial loss of some R s 3,75000 
quoting sugar at Its 7 8 per maund 


6 Apart from the loss to the grower and miller th<S question has a national 
aspect m so far as the Excise and Impcrral Revenues suffer from 
the depleted yield In item 6, the estimated loss to the group 
of ten factories during the month of February 1938 was given as 
60,217 maunds of sugar and with the Sugar Excise Duty at Rs 18 
per maund the revenue loss to Government would approximate 
Rs 76 000 On the assumption that the loss in February is repre 
sentative of the average monthly seasonal loss, the loss m revenue 
to Government over a season of five months would amount to 

S T A 75 000 , therS are somo 65 Atones operating 
in North Bihar and Eastern United Provinces and assuming that 
the quality of the cane milled by the group of ten factories is repre 
sentative of the supplies to all factories, the revenue loss on Sugar 
Excise to Government may be estimated to approximate Rs 24 00 000 
during the year under review. 
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Introduction 

Tub unique place -which human nutrition occupies in relation to preventive 
medicine and public health is also the legitimate position which animal nutrition 
should occupy in relation to veterinary science and animal husbandry While 
the importance of the former combination has been recognised, the significance of 
the latter has so far attracted but little attention in India 

It is obvious that m any sound scheme of human economy, the animal must 
play a predominant part It provides man with his food, clothing and power for 
tillage and locomotion While it may be possible for advanced Western countries 
to replace the animal's wool by artificial fibre and its labour on the road and the 
field by suitable motor tractors, all that many years of mechanization can do m 
India is barely to replace it as a means of locomotion 

To comprehend the immensity of the problem it is necessary to understand 
that the cattle population m India including buffaloes, is about 67 per cent of the 
human, while inclusive of the other domestic animals such as Bheep, goats, horses, 
etc , it amounts to about 85 per cent of the human population On the credit side 
of the activities of this animal population are (a) the export trade of India which 
consists mainly of agricultural products such as jute, nee, wheat, cotton, and oil 
seeds, (6) the food crops consumed by the human population, (c) milk and milk 
products yielded by them, (d) wool produced by sheep, however small the yield 
may be, (e) beef, mutton and goat’s meat which go into the human dietary, (/) hides 

•This is the eleventh of a series of popular articles for practical farmers on 
various animal husbandry subjects of general interest 
( 524 ) 
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and skins which form an important export of India and (g) the return to the land 
of a good part of the feed in the shape of valuable manure. The animals receive 
in exchange the eroj) stubbles from cultivated areas, the aftermaths on these fields 
in the shape of weeds or other plants, the grasses on field borders or along water- 
courses and the uncultivated scarce pasturage of poor quality on the natural graz- 
ing lands near villages. The feeding of concentrates is practised by so few cattle- 
owners as to be almost negligible. 

Such balancing of the public health and national prosperity of India on the 
slender back, or perhaps more appropriately on the half-fed stomach, of its merci- 
lessly exploited cattle population has the appearance of the impossible. The 
fact that the burden is carried does not indicate competence to do so on its part. 
The inadequacy of feeding and care is too apparent to allow of any such conclusion. 

An attempt is made in this paper to consider a proper scheme for the nutrition 
of our animal population with special reference to farm-stock, so that the keeping 
of a good stock of animals in optimum health might enable our national health and 
wealth to rest on surer foundations. 

Fodder resources of India. The question of supply and demand 

The adequate nutrition of an animal involves the provision of a sufficiency of 
the three proximate principles, protein, fats and carbohydrates. Water and salts 
form an equally necessary requirement. This is not to presuppose that the other 
accessory constituents of food such as the vitamins, amides, lecithins, cholesterol or 
the lipochrome pigments are unessential. It is established that all these constitu- 
ents of food are necessary for the proper nutrition of animals and that an excess 
of any one, or any groups of these substances will not compensate for the entire 
absence of any of the others, however microscopic the requirement of the animal for 
that particular ingredient may be. 

The roughage feed of animals is important in more than one way. It supplies 
animals with the energy required to carry on the vital processes of life and enables 
them to maintain body temperature, besides providing the energy requirements for 
work and milk production. Being a bulky food it gives the animal a feeling oi ful- 
ness after a meal. The large quantities of cellulose and other indigestible material 
in it help to promote proper peristaltic movements. Further, the excess 
amounts of the digestible carbohydrates are stored by the animal system as fats, 
which form its main source of reserve energy in times of need. The provision of a 
sufficiency of carbohydrates, however, seems at first sight to be an easy matter, 
since the bulk of all plant material consists of these substances. 

According to recent census figures there are in the whole of India 201 million 
head of cattle alone. Allowing a maintenance requirement of 10-12 lbs. of dry 

matter per head per day, the average requirement of the cattle population of this 

country is in the neighbourhood of 365 million tons of fodder (dry matter) per 
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jinniim To set off against this demand we have at present a net cultivated 
300 million acres 60 million acres of current fallow, and making affowancefoT n 
other accessible sources of cattle fodder, an additional 170 million acres f 
cultivable waste These together make an aggregate of 530 million acresfrom 
which our cattle obtain under maximum exertion from man and beast the 
wherewithalto maintain themselves Now, Western estimates of the yield of 
hay or straw from natural gracing lands approximate to one ton of dry matter ne 
acre Indian estimates of the straw and other herbages available from cultivated 
lands put it at about thirty maunds per acre which is also a little over one ton per 
acre This is to say that to meet the demand for 365 million tons of fodder there 
is an available source of 530 million tons This represents a fifty per cent excess 
over the maintenance requirement of our cattle population 


Two important factors have to be reckoned with in this connection One 
is the fact that the maintenance allowance of ten to twelve lbs of dry fodder per 
head of cattle does not include the energy involved either in the yield of milk by 
cows or m the output of work by the working animals Milch animals and animals 
at work are known to consume two or more times the quantity of feed which 
an animal at rest would require The other important fact is that in the 

above computation of the ammal requirements of fodder, no account has been 

taken of the fodder supply necessary for our other domestic animals such as sheep 
goats, horses and camels Excluding p,gs „„d poultry, them population amounts 
to nearly 100 million head The shore considerations show that the situation 
regarding the supply of bare roughage for our ammal population, ^respective of 
.t, quality is so deficient m quantity that ,t doe, not Justify neglect of the problem 
of ammal nutrition in thi3 coutnry 


Pboteik deimto in Ikdhk kotoiuges 
Assuming .t possible by suitable land husbandry to secure annuals agamst 
this state of sonu starvation, is the available fodder good enough to fulfil their 
requirements for other const, tuents of food , A sufficiency of protein in the feed 
of an ammal is an ...dispensable factor It supphes the necessary material for 
budding up the body and to repaw (ho basal catabolic wastage of the body tissue, 
day bj day A, a result of numerous experiments eondueted at the Ammal Nutn 
tion Section, fcatnagar, , t ha, been estimated that a 1,000 lb bullock at rest would 
require about 180 grma of digesbblo crude prelum per day to matntam itself 
m nitrogen equilibrium On the basis of a 600 lb body weight for an average 
arU ™„ a e "aTI 0 ' T T" “f^bleerudepretem former, maintenance 
fiZTinlv r , be “ ’ »“=<■, ‘be fodder avadable to cattle in this conn, 

try mainly consists of the cereal straws and stubbles, and the dried herbage, which 

remain on cultivated land, after harvest, and also the overripe dried grasses 
which pass as hay Some of these Brasses rut Q + ^ 

, , J , grasses, cup at the proper stages and cured into 

hay, are quite good as -cattle fodder. them protein conLL tender entiling 
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as high as 18 per cent. Under the present practical conditions of cattle feeding ob- 
taining in this country, their crude protein content is less than about 3 per cent 
and their digestible protein content often lower than in cereal straws. In most 
cases, the dry roughage available can be assumed, for purposes of nutritive value, 
to contain no significant amount of digestible crude protein. In any case, the 
ten to twelve lbs. of straw or hay, that may be available for the average cattle by 
improving the sources of supply, cannot supply more than 0-06 lbs. of digestible 
crude protein, whilst the animal needs four or more times that amount. No ac- 
count has yet been taken of the protein requirements of young stock for their growth 
and of milch animals for milk production. Foreign estimates provide a main- 
tenance ration of 0 • 6 lbs. of digestible crude protein and another equal quantity 
for the production of 10 lbs. of milk. Thus, the protein provided for the 
average animal in India is less than its requirement for simple m aint enance, 
excluding the extra amounts required for flesh formation and milk production. 

Mineral requirements 

Having considered the energy and protein requirements of animals, it is na- 
tural that the supply of their skeletal substances is also assessed. It is known that 
<J0 per cent of the skeleton of animals is made up of lime and phosphorus. While 
an excess of these mineral constituents is deposited in the bones, the skeleton is 
depleted of its lime and phosphorus if the animal’s feed is deficient in these in- 
gredients. Such a depletion is known to produce porosity and brittleness of bone. 
The need of growing animals for these minerals is more than that of adults, while 
the requirement of milking animals is considerably greater. It has been estimated, 
both in India and foreign countries, that the minimum requirement of a 750-lbs. 
animal would be about fifteen grms. of lime and ten grms. of phosphoric acid per 
day. Normally, the ceieal straws are not poor in these minerals, but those grown 
on certain acidic soils may suffer from a minor deficiency. A lime content of 0*3 
per cent in the fodder will supply the minimum requirements of lime if the animals 
consume about ten to tw-elve lbs. of roughage per day. But the same fodder may 
just fail to contain the optimum quantity of phosphoric acid, which imbalance 
will upset the proper assimilation of both the minerals. Deficiency of minerals 
in the feed of animals and their reaction on their normal health and production 
have been extensively studied in farm animals. It has been observed that most 
fodders and good pastures contain considerable quantities of minerals and that 
they are duly balanced in regard to all minerals. Emphasis has, however, been 
laid on the lime/phosphorus ratio. Eor best assimilation a ratio of 1*3 1'5 of 

lime to 1 of phosphoric acid has been found to be most suited, an excess of phos- 
phorus resulting in the wastage of both. When the quantities present in the feed 
are abnormal the ratio is not significant. It has been found that with minimal 
quantities of lime and phosphorus an associated deficiency of vitamin-D will pro- 
duce rickets in some animals and a low phosphorus intake produces a disease, 
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osteomalacia in bonnes Mention should also be made that the conditions 
favourable to their utilization diminish with the advancing maturity of the crops 
From the foregoing it may be concluded that while the chances of direct acalcicosis 
arc few, there is always the likelihood of an indirect disturbance to the lime and 
phosphorus metabolom 

So far we have discussed the inadequacy of the feeding available to our live 
stock from the standpoint of the major ingredients in their foodstuffs It has al 
ready been stated that tbero are very small quantities of substances, mineral as 
well os organic, which play their own important roles in the proper nutrition of 
animals Our knowledge regarding the occurrence, nature and necessity as also 
the utilisation and quantitative requirements of these Bmall factors by animals 
is so uncertain in regard to Indian conditions, that no attempt can bo made m this 
article to relate these to the entire animal population of this country Their ne 
ccssity and importance to cattle have however, been demonstrated by clinical 
conditions that result from a deficiency of these substances m their dietary, cither 
partial or complete single or combined The radical change m outlook which 
nutritional studies have undergone as the outcome of these qualitative factors 
makes it necessary that these conditions are considered in regard to the proper 
nutrition of cattle in India On mineral ingredients, considerable amount of work 
has been done A lack of iodine in the diet is found to bo the cause of goitre and 
the ‘ hairless pig malady An mm deficiency in the food results in primary 
anaemia Copper, manganese and other rare elements in cattle fodder have also 
been studied, but so far no definite information is mailable on specific deficiency 
diseases attributable to them 

The vitamin problem in animal nutrition 

Ihe role of vitamins has been more intensively studied with reference to hu 
man dietary than with regard to feeding live stock Rcocnt work on deficiency 
diseases due to absence of vitamins in diet has shown that unnoticcable shortages 
of these valuable substances may also result in compbcated diseases It has been 
pointed out that a vitamin A deficiency in tho food can cause a retardation of 
growth, eye diseases from mild ophthalmias to atrophy of tho eyeballs and loss of 
lenses* lung, diseases kidney and other stone deposits Severe diarrhoea m. calves* 
ophthalmia in growing animals and premature expulsion of foetus or birth of dead 
or weak calves with nervous disorders have boon observed in cattle clue to vita 
nun A deficiency Closely associated, m solution m the fats of green y oung plant 
material, is tho substance known as vitamin D, which plays an important part 
m the metabobsm of bones and various disorders connected with tho skeletal tis 
sues Reproduction is closely linked with the presence of vitamin E which agam 
is fat soluble Lack of this vitamin is known to causo a degeneration of the germ 
cells in the testes of the male, while in the female foetuses are resorbed Some 
unsaturated fatty acids, such as Iinoleic acid, have also been found essential for the 
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prevention of a certain deficiency disease, akin to pellagra. These acids go under 
the name vitamin-F. Incidentally, the importance of the fat in the feed of farm- 
stock becomes more apparent as the carrier of these valuable accessory substances' 

Of the other vitamins, vitamin-B, has been foimd to be necessary for the pre- 
vention and cure of polyneuritis, loss of appetite and gastro-intestinal troubles 
This vitamin is, however, known to be synthesized in the cattle system and 
hence it is not so essential as the others. Vitamin-B„ or G as it is also called 
is known by the dermatitis, mouth lesions and cataract formation that result from 
its absence in the dietary. Loss of reflexes also develops if the deficiency is pro- 
longed. Vitamin-C, the principle present in fresh fruits, vegetables and leaves, is 
identified by the diseases produced by its absence from the food, such as sore gums 
and joints, loose teeth and eventually capillary haemorrhages. The list of vitamins 
is, however, continuously expanding, lending support to the view that the last 
word lias not yet been said on the factors that determine the nutritional health 
of an animal. 

It may generally be said that the liability of farm-stock, under natural con- 
ditions, to diseases due to the complete absence of any of these vitamins is less than 
in the case of human or other animals. All ruminants subsist, at least for a small 
part of the year, on fresh green pasture winch generally provides an excess of these 
constituents. It is, however, possible in many cases that the supply or the re- 
serve falls short of the optimum and yet enables the animal to carry on under minor 
degrees of malnutrition. 

Nutrition in relation to intensive production 

There is another aspect of the problem of nutrition among the cattle of this 
country which has not yet been touched upon. With the changed circumstances 
in Indian life, there has been a progressive exodus of the human population from the 
villages to the cities of India, mostly in pursuit of occupation. It is but natural 
that the concentration of the human population in cities must bring about a simi- 
lar concentration of the necessary auxiliary animal population, chiefly milch ani- 
mals. The average Indian is quite aware of the value or utility of cows’ milk for 
the proper nutrition of human beings. If the average consumption of milk and 
milk products in India is much lower than in other countries, it has to he attributed 
to two limiting factors, (i) the poor capacity for production of our cows which raises 
the prices of these commodities and (ii) the poorer purchasing capacity of the 
average Indian. The average city dweller’s capacity to purchase either milk or 
other necessities of life is decidedly higher than that of an average villager. The 
exodus of a large number of milch cattle to cities to meet this demand for dairy 
produce has been responsible for the development of what may be called dairies in 
and around these cities. The problem of nutrition so far considered by us related 
only to animals kept by the individual householder, who has no idea of making 
his cow or ehe-buffalo an economic proposition, since their products are mainly 
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intended for home consumption The ease would be a little different in villages 
situated within easy reach of a town It is a fact that the problems m respect of 
keeping a number of milcli animals as a business organization and their proper care 
and feeding have arisen only with the rapid growth of cities 

The intensive stock keeper s problems are somewhat different It has been 
estimated that the consumption of milk in towns such aa Bombay, Calcutta and 
Poona is 7 — 8 gallons per annum or 3 — 3| ounces per day per head of human popu 
lation About four fifths of the entire milk supplies of these towns comes from 
animals which are Btabled within the city It can be assumed that these animals 
lose all the benefits of a natural life in the open The Btall feeding of cattle under 
the insanitary conditions obtaining in large towns (particularly with the object 
of forcing the animals to intensive production), often results in diseases attnbu 
table to nutritional and metabolic disorders 

If dairy animals are fed on cultivated pasture crops there is no likelihood of any 
mineral deficiency For instance, cows’ milk has been known to contain 2 38 
grins ofCuOand3 43 grms of P,O s per 1000 calorics, while highly manured pasture 
contained 9 13 grms of CaO and 3 68 grm3 of P s O s But the problem of defi 
ciency must arise where roughage of poor quality has to bo supplemented by 
ocroals and oil cakes for forcing greater production As a matter of fact tko excess 
concentrate feeding by a temporary stimulus to growth, is often likely to mask 
this deficiency in the diet While the occurrence of rickets and osteomalacia is 
attributable to a deficiency of calcmm and phosphorus in the diet of ammal3, it 
is quite probable that the conditions known as acotonaemia and milk fever are 
also the results of a mineral deficiency The intensive stock keeper thus has 
to guard against both these nutritional and metabolic disorders 

While opinion holds that in farm animals, under natural conditions of grazing 
where green fodder is available, much anxiety need not be bestowed on diseases duo 
to vitamin deficiencies it also holds that for animals kept in stalls more appropn 
ate to laboratory than to field conditions, the problem assumes considerable un 
portance It cannot be gainsaid that in intensive stock keeping under the con- 
ditions obtaining m the cities of India, conditions of rearing are highly arti- 
ficial With the increased concentrate feeding that is generally resorted to m 
order to force more and more milk, both the quality of roughage and their con 
sumption by the stall fed animals are likely to be neglected, so that their 
feeding, though nth, may be unbalanced in several respect* 

In this connection attention may be paid to the disease called grass tetany, 
which is charact nsed among other symptoms, by nervousness and a subsequent 
nervous break down akin to epilepsy It is noteworthy that the cattle of orthodox 
farmers seldom suffer from tlus disease, yet it occurs in places where improved 
methods of feeding and manuring are adopted, and is generally Observed during 
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the first two weeks the cows are put on to grazing. Although the etiology of the 
disease is difficult to define, it is agreed that the excess amount of young and quick 
growing grass, grown as a result of heavy manuring, which the animal voraciously 
consumes when freshly put on to it after its winter-rationing on cereals and oil 
cakes (poor in minerals), are the factors responsible for this disease. 

The ideal feed — a balanced diet 

Having dealt with the animal requirements of protein, fat, carbohydrate, 
minerals and vitamins from a forage plant, something has still to be said about the 
plant. There is still a good deal of material left in the plant which future research 
may prove to be of high biological value. The mass and variety of interesting 
information available on these qualitative aspects of nutrition may even induce the 
belief among stock-feeders that these substances are by themselves capable of 
stimulating health, growth or production. On the other hand the addition of any 
of these substances can be of use only in correcting a diet which is deficient in that 
particular ingredient and can be effective in improving either health, growth or 
production only to that extent and no more ; further increases in intake being 
liable to cause positive harm. It cannot be ignored that a balanced ration and a 
sufficiency of it still remains the ideal, all new additions to our knowledge being 
helpful in arriving at that ideal. The advantages of an ideally balanced diet would 
definitely ensure against a deceptive state of apparent health in animals, actually 
suffering from minor undetectable degrees of malnutrition. Such inhibited con- 
ditions would reduce the animal’s capacity to resist infective diseases. In an 
animal under ideal conditions of nutrition, which means health, the susceptibility 
to infection is counterbalanced by the resistance of the system to infection, so that 
the animal would become less liable to contract infectious diseases. 

Am OF BREEDERS : NOT NUMBERS — BUT EFFICIENCY 

111 suggesting ways and means by which our cattle population may be brought 
nearer the ideal represented by an adequate nutrition, it has to be recognized that 
the chief requirement of the Indian cultivator is a hardy vork animal He must, 
therefore, regard the cow primarily as the soiuce of his work cattle, and only se- 
condarily as a milk producer. Where there is a large demand for milk and milk 
products, the buffalo has been mainly responsible for that supply and not the cow. 

A comparison of the cattle population including buffaloes reveals the fact 
that per 100 acres of net area sown, India maintains sixty-seven head of oatth 
while Egypt has only twenty-five) the general condition of agriculture in the two 
countries being very similar. These figures may be taken as an index of the effici- 
ency of our cattle for work purposes, especially as a large percentage of the land in 
Egypt is double-cropped. The efficiency of milk production per head of Indian 
cattle shows an even worse comparison, the average milk yield of a cow and a she- 
buffalo being 600 lbs. and 1,200 lbs. per annum respectively. With the rapid in- 
crease of human population there is an enhanced demand for food crops as well as 
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fir dun product To meet this demand with our mefhcient live stock the 
cultivator and the dairy man keeps a greater number of animals It is not realised 
that if a certain amount of fodder can maintain 100 animals of 1,000 lbs Uvo 
weight each the same amount of fodder cannot maintain 200 animals of 500 lbs 
live weight The result is that the fodder problem is rendered moro and more 
acute Tins situation shoul I be arrested by increasing the efficiency of the existing 
animals instead of increasing their numbers 

Improving tite fodder resourcfs b\ scientific con sera ation 
An important step in increasing the effiticncy of our animals is tho provision 
of an adequate food supply It Ins been stated earlier that the available coarse 
fodders in the country aro not sufficient to maintain its large animal population 
It is also known that most natural grasses when m fresh green condition aro of 
great value in the proper nutrition of cattle In addition to the existing grazing 
lands there are extensive areas in India classified as forests and 1 and not a\ ailablc 
for cultivation During the monsoon periods of the year these areas grow quite 
an abundance of good quality fodder Experiments have shown that scientific 
preservation of green fodder as silage or aa hay results in products which have a 
high nutritive value m the feeding of cattle The application of such methods of 
conservation on a large scale to the excess of green fodder grown during the mon 
soon periods should maho it possible to increase our fodder supply consi lerablv 
anti thus bring about a great improvement in the condition of our animal popula 
tion 


THE ORGANISATION OF VETERINARY WORK IN 

GERMANY 


By 

F. WARE, C.I.E., F.R.C.V.S., I.V.S., F. N. I. 
Director, Imperial Veterinary Research Institute, Muldesivar 


Having "been sent as a delegate by the Imperial Council of Agricultural 
Research to the World’s Dairy Congress, which was held in Berlin in August 1937 , 
I took the opportunity, with the generous help of our Veterinary colleagues in 
Germany of seeing something of the organisation which exists in that country 
for the training of Veterinary students, the control of contagious and communicable 
diseases and the improvement of live-stock generally. 

All these subjects are of the greatest interest to us in India, and in parti- 
cular I was immensely impressed by the German Veterinary Colleges, for it is 
difficult to visualize anything more complete than the facilities provided for the 
training of Veterinary students in Germany. 

There are five Veterinary Colleges or High Schools in Germany, viz., Berlin, 
Leipsig, Hannover, Munich and Geissin, and of these I had the pleasure of visiting 
the three first named. The course extends to five years in each of them. They are 
all affiliated •with the local University, in which they are given a separate Veteri- 
nary faculty, except Hannover, where there is no University. This Institution, 
therefore, works as a High School and grants its own diplomas, but I was assured 
that no distinction was drawn between the value of this diploma and that of the 
other Colleges. 

Within each College or High School, the different subjects are grouped together 
in separate self-contained Institutes, or as we should call them departments, each 
■with its own Director. One of these Directors acts as Rector or Principal of 
the College, in addition to his other duties. Each of these Institutes is housed 
in a separate building, and supplied with its own lecture rooms, practical class 
rooms, museum, library and wards, or other appendages appropriate to the work 
to be performed. 

Although no doubt a certain amount of research work is in progress at all 
the Colleges, it is only at the Berlin College that special facilities for this are pro- 
vided. This probably accounts for the fact that the number of separate Institutes 
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m this College amounts to as many as fourteen while at the other Colleges the 
number is about ten or twelve A normal grouping of the subjects may be taken 
as follows — > 

1 Histology and Anatomy , 

2 Physiology including Nutrition , 

3 Pharmacology including Materia Medica , 

4 Zoology and Parasitology , 

6 Pathology, 

6 Hygiene and Microbiology , 

7 Genetics and Breeding including a Dairy , 

8 Large animal Medical Clinic , 

9 Large animal Surgical Clime , 

10 Small animal Clinic , and 

11 Milk and rood Inspection 

Consideration of the above list of subjects will show the comprehensive 
character of the course at German Vetennaiy Colleges and the fact that separate 
Institutes are provided for Animal Nutrition and Animal Genetics emphasizes 
the Btress that is laid on the study of the physiological as well as the pathological 
side of our subject Moreover the provision of a dairy at each College enables the 
students to be brought into daily contact with the healthy m addition to the 
diseased animal 

For the prosecution of research into virus diseases, particularly Foot and 
Mouth disease, and the preparation of suitable biological products for their control 
a special research station has been Bet up on the Island of Reims off the north 
coast of Germany, and a visit to this inevitably reminded one of the Mukteswar 
Institute in India for the two Institutes have very much in common As com 
mumcation with the mainland is allowed only bv special permit, special arrange 
ments have to be made for housing and feeding the staff, providing them with 
recreation and disposal of sewage and waste products from the Institute Foot 
and Mouth disease serum is made on a large scale, the serum makers (Freisian 
bullocks) being hypenmmumsed against Types 0 A and C of the virus and then 
bled out and their carcasses dressed and sold for beef Very special arrange 
merits, by which the animal is kept on one side of a wall and the serum collected 
on. the other, had. to be devised before a sterile serum could be obtained, but this 
is now the order of the day The serum is stored in a cool room in large glass 
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containers and tested periodically for sterility. The serum is not used after 
two years of storage. The -rims is maintained and the serum is titrated in guinea 
pigs. 

Other diseases under study at this research Institute are Swine Influenza 
and what in Germany is called Infectious Bronchitis of horses. The latter appears 
to be the same primary condition, caused by a virus, which is met with in Remount 
Depots and amongst cavalry units in India, and it is suggested that such condi- 
tions as Pleuro-Pneumonia, Paddock Fever, etc., are secondary to this, and will 
not occur if the animals are kept perfectly quiet. 

The routine examination and diagnosis of morbid material is divided amongst 
two classes of Institutes, that from milk, meat and food intended for human 
consumption is sent to the Institutes of Milk and Food Control at the different 
Veterinary Colleges, where these are available, and in this connection it may be 
observed that all food animals in Germany are slaughtered in public slaughter- 
houses which are administered by the Veterinary Department, which is also 
responsible for the inspection of other foodstuffs such as fish, eggs and milk, the 
only exception being the chemical analysis of milk. 

Material from animals in the field, suspected to be suffering from certain 
scheduled conditions, c.<7., Tuberculosis, Bang's disease (Contagious Abortion), 
Sterility, etc., and for the diagnosis of equine pregnancy is dealt with in special 
Institutes, which have been set up for this purpose in convenient centres. These 
Institutes also act as the distributors for Foot and Mouth disease serum and 
other biological products and they undoubtedly play a large part in the good 
results which are being obtained in the control of the above mentioned conditions. 
For the diagnosis of cases of Tuberculosis, in which the organisms are not de- 
monstrable in the milk, the examination of sputum from the trachea is relied 
upon. The use of vaccines in the treatment of bovine contagious abortion is 
prohibited in Germany, yet by efficient methods of diagnosis and hygienic measures 
in the sheds, certain areas are already declared to be free of the disease. 

Mares which have proved barren for two years in succession are required to 
be reported to the Veterinary authorities for investigation of the cause and all 
stud animals have to be certified as fit for breeding purposes by a Veterinary 
Officer before they are registered. 

The head of this official Veterinary Organisation holds a position in the 
Ministry of the Interior exactly analogous with the head of the Public Health 
Department, an arrangement which gives Veterinarians in Germany a status which 
is not found in many other countries. 

It must not be thought, however, that Germany relies entirely on her State 
Veterinary Service for the unique position she holds in the matter of promoting 
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the health and welfare of her ammal population, and indirectly that of her human 
population also There are number) of private Veterinary practitioners who 
are also aiding greatly m this good work and one is at once struck with the amount 
of valuable material that these men supply to the College laboratories and wards 
and other Institutes The liaison between them and the more official side of the 
profession must he very close and altogether it may bo said that the Veterinary 
profession in Germany as a whole is a most efficient organisation and js doin'* a 
great deal towards advancing the welfare of the countrj No doubt the excellent 
training which all German Veterinary graduates receive during their student days 
is largely responsible for this 
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MITE (ACARINA) PESTS OE CROPS IN SOUTH INDIA 
AND METHODS EOR THEIR CONTROL 

BY 

M. C. CHERIAN, B.A., B.So., D. I. C. 

Madras Agricultural Department 


Introduction 

Mites, eelworms, millipedes, crabs, snails and birds do considerable damage to 
crops. The paper deals -with the mite pests of crops met with in South India. 
An attempt is made, to note the crops affected, nature of injury, extent of 
damage, life cycle of the pest and remedial measures. 

General description and life-history of ^utes 

Mites belong to the order Acarina of the class Arachnida which also includes 
ticks, scorpions, spiders, etc. These are eight legged creatures, of small size, and 
sucking mouth parts. Under Coimbatore conditions, their life cycle does not ex- 
ceed a fortnight. Although both sexes are present, cases of parthenogenesis are 
not uncommon. The adults as well as larvae and nymphs feed on the plant sap as 
a result of which the affected portions of the plant dry up. 

SIlTE PESTS OF CROPS 

Nine species affecting different crops are treated in this paper. These are : 

Tctranychus (elarius. (Family — Tetranychidae). — This is a well-known mite 
[Hirst, 1920.1 ; [Cherian, 1932 ; 1934, 2], and is found on a variety of plants, the 
more important of which are ganja ( Cannabis saliva), castor ( liicinus communis ), 
tomato, ( Lycopersicum escidentum), Cambodia cotton ( Gossypium hirsutum), rose 
( Rose spp.) and jasmine ( Jasminum sambac). 

On ganja the mites do enormous damage and, in some years, about thirty to 
fifty per cent of the crop may bo affected. They take about nine to twelve days 
to complete their life cycle. They puncture the leaves and flowers and feed on the 
sap, the affected portions drying up gradually. In case of severe infestation the 
attacked portions of plants are found webbed together (Plate XXXIV, Fig. I.) 
Cakes prepared from such plants are very poor in quality. 

In the Madras Presidency, the ganja crop is grown only m two centres, i.e., 
at Santaravur in Guntur district and Hosur in Salem district. The peSt is found in 
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a fairly «enous fonn in both the^e places In one y ear, the crop grown m the Ccn 
tral I arm, Coimbatore, for experimental purposes, had to be destroyed due to 
the attach of this nutc 

The application of sulphur is generally effective against nil hinds of mites 
But, in the case of ganja, some other remedy had to ho found out because it was 
noticed that cakes prepared from plants dusted with flowers of sulphur or sprav 
cd with limo sulphur contained traces of sulphur which produced irritation when 
smoked 1 ish oil rosin soap nt a strength of one lb in six gallons of water was 
found effective against the pest and cakes prepared from plants which received 
this treatment passed the smokers’ test successfully 

The same mite is also found on castor The plants may bo affected during 
carl} penod but more during late period In senous cases of infestation, both 
tho leaves and fruits are affected The attached leaves (Plato XXXIV, Fig 2) can 
easily be spotted out by the presence of pole white spots on their upper surface 
Cambodia cotton is yet another host plant of the raite Uppam (Gossypium 
herbaeevm) and Ianrunganiu (G tndicum ) have not been noticed to bo infested by 
tho nbo\c mite but they are subject to the attacks of a mite belonging to another 
family — Enophyidac, details of which will be mentioned later 

Rose and jasmine plants are also found to suffer at tho hands of Telranychus 
tclanus In cases of severe infestation all the leaves dry up and wither, thus affect- 
ing tho production of flowers 

Tetranychus fici Hirst (Family — Tetranychidae) — These mites [Hirst, 192G] , 
(Chenan, 1031] have been collected from figs (Ficus cartca) and are known 
to feed on the leaves and fruits In South India these have been reported from 
Coimbatore and Hyderabad In the latter place the pest is stated to “ cause 
damage of a severe type preventing ripening of the fruits ” It has also been 
collected on the simo host plant at Puss 

Telranyckus tiocidalua Wood Mason (Family — Tetranychidae) — The pest 
[Fletcher, 1914] , [Chenan, 1931] has been reported doing senous damage to tho 
leaves of tho tea plant in the Nilgiris It js generally found on the upper 
surf a co of the leaves and is mostly mjunous during Bpella of dry weather. 
Dusting flowers of sulphur (one cirt per acre has given good results) 

Tcirati'/ehus Tnrulustamcus Hirst /Family — Tetranychidae) — This mile 
[Ch«mn, 1931] which is found on citms ranches is greenish yellow in colour and 
produces small circular pale white patches on the leaves The same mite has 
been noticed w fairly large numbers on Persian neem (Meha azadirachla) and 
nnrgosa (Azadirachla indica) 

Teiranychus sp — A species of Tetranychus doing considerable damage to 
Hibiscus escuhntus (Ladies’ finger) has been collected from the Central Farm or 
chard, Coimbatore This appears to be a new species The mites {ire found in 
very large numbers on the under suffice of leaves and the plants suffer badly due 
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PaialetronycJms wwhnta Hirat 
{Sorghum mite) and its natural enemies 

1 Sorghum leaf showing nute attack 

2 MitP attacked portion of loaf enlarged 

3 Eggs of the mite 

4 An egg enlarged 

5 Nymh 

6 Female 

I Male 

8 Scymnus gracilis Motsch 
*) Scolothnps sexmaculata Pergande 
10 Olyqotajlauceps grub 

II 0 jlaucevs Bemh — adult 



MITE (ACARINA) PESTS OE CROPS IN SOUTH INDIA 


539 


to their attack. ' Spraying of lime sulphur (one in forty) has given fairly satis- 
factory results. The mite has been reported to attack the same host plant in 
Cochin. 

Paratelranychus indicu-s Hirst (Family— Tetranychidae). — The bright red co- 
lour whioh is found on the leaves of the cholam (Sorghum) plant is the outcome of 
attack of this mite [Hirst; 1923] ; [Cherian, 1933 ; 1934, 1] (Plate XXXV). A large 
number of eggs, larvae, nymphs and adults of this mite are found on the lower 
surface of affected leaves. The reddish colour of the leaves is the first visible 
symptom. The affected leaves dry up in a few days’ time. The whole life cycle 
of the pest lasts from nine to twelve days, the egg, larval and nymphai periods 
being three to four, two to four and four days respectively. 

The mites are found in most of the tracts where sorghum is grown. In the 
Central Farm, Coimbatore, the amount of loss has been roughly estimated at 5 
per cent. The loss seems to depend on the age of the plants affected. If tender 
plants are attacked these may not produce any earheads at all while if the mites 
attack only during later period of the growth of the crop the earheads are not 
much affected. 

Dusting of flowers of sulphur has given satisfactory results but it may not be 
economical to use this on a crop like cholam. The plants attacked first may be 
pulled out and destroyed so that the mites may net spread to other plants. 

The same species has been noted on sugarcane for the first time in Coimbatore. 
The symptoms of damage are the same as on sorghum. 

Paratelranychus punicae Hirst (Family — Tetranychidae). — The two host plants 
of the mite [Hirst, 1920] ; [Cherian, 1931] are pomegranate (Punica granatum) 
and grapevine ( Vilis vinifera). These mites are greatly in evidence during certain 
seasons of the year, especially when tender leaves appear on the plants. H not 
checked in time, most of the leaves dry up and the yield of the plants get reduced 
considerably. 

Various other species of Tetranychidae collected include Paratelranychus 
oryzae, on paddy, llaoiella indica and Telranyclms fijiensis on coconut leaves and 
Amcnosius sp. on coconut flowers. These aro, however, found only occasionally. 

Eriophycs carinalus Green (Family— Eriophyidae).— This mite [Fletcher, 1914] 
known popularly as “ the purple mite of tea ” is very small in size, measuring 
about one-fifth of a millimetre and with only two pairs of legs. It is found some- 
times as a serious pest feeding on both sides of the leaf. The adult mite can be 
distinguished by the five ridges of waxy material found along the dorsum. 

Eriophycs gossypiclla (Family— Eriophyidae).— This is known as the Cottony 
Woolly Mile. It attacks Uppam ( Gossypium herhaceum) and Karunganni (G. 
indicum) in Coimbatore and also in other parts of the Presidency where country 
cottons aro grown. The affected leaves can be distinguished by the patches of 
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whitish hairs found on them The attach is generally noticed late in the season 
The mite has been reported as a pest of cotton in Bombay [Jhaven, 1921] 

HATOEjII. ENEMIES OF 3ITTE5 

Of the various natural enemies of mites studied at Coimbatore, Scymntts graci- 
lis (Family — Coccinelhdae) (Plate XXXV, fig 8), Scohthnps sexmaculatus 
(Family — Thrpidae) (Plate XXXV, fig 9) and Ohgota flavtcepi (Family— 
Staphylmidae) (Plate XXXV, figs 10 and 11) are the more important ones but 
these are not found in large numbers as to check the pest 
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